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8.1 Urinary incontinence and other lower urinary tract symptoms
Marijke Van Kampen, Inge Geraerts
INTRODUCTION
Prostate surgery is one of the major causes of urinary 
incontinence (UI) in the male population. Randomized 
controlled studies considering physical therapy for 
men with incontinence after prostatectomy have been 
published since the end of the 1990s (Mathewson-
Chapman, 1997; Chang et al., 1998; Moore et al., 1999; 
Bales et al., 2000; Franke et al., 2000; Van Kampen et al., 
2000; Porru et al., 2001; Sueppel et al., 2001; Floratos 
et al., 2002; Parekh et al., 2003; Wille et al., 2003). From 
2004 to 2013, 22 new studies have focused on physical 
therapy and incontinence after prostatectomy (Ip, 2004; 
Yokoyama et al., 2004; Filocamo et al., 2005; Burgio 
et al., 2006; Manassero et al., 2007; Zhang et al., 2007; 
Liu et al., 2008; Moore et al., 2008; Overgard et al., 2008; 
Robinson et al., 2008; Mariotti et al., 2009; Centemero 
et al., 2010; Dubbelman et al., 2010; Marchiori et al., 
2010; Ribeiro et al., 2010; Yamanishi et al., 2010; Glazener 
et al., 2011; Goode et al., 2011; Nilssen et al., 2012; Park 
et al., 2012; Tienforti et al., 2012; Geraerts et al., 2013). 
A Cochrane review and clinical guidelines for inconti-
nence after prostatectomy have described the evidence 
for physical therapy for male incontinence (Campbell 
et al., 2012; Lucas et al., 2012).
Male pelvic floor dysfunctions and  
evidence-based physical therapy
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Besides urinary incontinence, men may suffer from 
other lower urinary tract symptoms. These symptoms 
in men include filling symptoms or irritative symp-
toms – frequency, urgency, urgency incontinence, noc-
turia – and voiding symptoms or obstructive symptoms 
– hesitancy, weak stream, straining, incomplete empty-
ing, intermittency, terminal and post-voiding dribble 
(Dorey, 2001; Abrams et al., 2003). Although physical 
therapy should have the potential to alleviate lower uri-
nary tract symptoms, the number of studies concerning 
these symptoms is scarce. The efficacy of physical ther-
apy for terminal and post-void dribble is investigated 
in four randomized controlled studies (Paterson et al., 
1997; Chang et al., 1998; Porru, 2001; Dorey et al., 
2004a).
Postprostatectomy incontinence
Urinary incontinence is a common consequence in many 
men undergoing prostate surgery (Diokno, 1998; Dorey, 
2000; Peyromaure et al., 2002).
The prostate gland is part of the male sex gland and can 
be divided in three zones: the central zone (25%, situated 
just under the bladder), the transition zone (5% around 
the urethra) and the peripheral zone (70% around the 
other zones). The transition zone is the site of the develop-
ment of benign prostatic hyperplasia. Prostate hyperplasia 
(Fig. 8.1) can be treated by transurethral or transvesical 
resection of the prostatic adenoma. Seventy-five per cent 
of all prostatic adenocarcinomas are situated in the pe-
ripheral zone. Localized prostate cancer can be treated 
by radical prostatectomy (RP) and this treatment is com-
monly thought to be the most effective (Baert et al., 1996) 
(Fig. 8.2). Radical prostatectomy can be performed via an 
open, laparoscopic or robot-assisted laparoscopic  approach 
(Fig. 8.3).
Removal of the prostate can lead to leakage of urine. The 
occurrence of incontinence, especially in the early recov-
ery period after surgery, is hard to accept for all  patients. 
Patients express fear of odour, shame, decreased self- 
consciousness and embarrassment and there is a trend 
that incontinent patients appear to benefit from support 
(Moore et al., 1999).
Pelvic floor muscle training (PFMT), biofeedback and 
electrical stimulation with a transcutaneous or a rectal 
electrode have been suggested to improve incontinence 
after prostate surgery (Hunter et al., 2004). The rationale 
for this treatment is that pelvic floor contraction may 
 improve the strength of the external urethral sphincter 
during periods of increased abdominal pressure. PFMT 
results in  hypertrophy of the striated muscles, increasing 
the external mechanical pressure on the urethra. Moreover, 
contraction of the pelvic floor leads to inhibition of detru-
sor contraction; therefore incontinence can be improved 
(Berghmans et al., 1998).
Incidence and pathophysiology
The incidence of incontinence after transurethral and 
open adenectomy is distinctly low and incontinence re-
solves in a few days or months. Initially incontinence 
rates around 9% are reported and about 1% at 12 months 
postoperatively (Lourenco et al., 2008; Milsom et al., 
2009). Only Glazener et al. (2011) found higher numbers 
in a recent trial, with 17% of patients with incontinence 
at 6 weeks after transurethral prostatectomy (TURP) and 
still 10% of incontinent patients at 12 months. In gen-
eral it is believed that incontinence is a troubling long-
term problem in only a small proportion of patients after 
TURP (Van Kampen et al., 1997). The incidence of UI 
 after RP varies widely. Immediately after catheter removal, 
continence rate is reported to be 10–41% after open RP 
(Van Kampen et al., 2000; Ficarra et al., 2009) and be-
tween 13.1% and 68.9% after robot-assisted laparoscopic 
prostatectomy (Tewari et al., 2003; Joseph et al., 2006; 
Menon et al., 2007; Ficarra et al., 2009). One year after RP, 
several reports from prestigious academic centres claimed 
that 95% of patients were continent (Walsh et al., 1994; 
Myers, 1995; Poon et al., 2000). However, other studies 
cast a rather more  pessimistic light on the problem. They 
reported that 30–40% of the patients were wearing an 
incontinence pad one year or more after surgery (Braslis 
et al., 1995; Bishoff et al., 1998; Boccon-Gibod, 1997). 
Twelve months after surgery, 61–94% (open) (Coehlo 
et al., 2010; Ficarra et al., 2012), 69–97% (robot) (Coehlo 
et al., 2010; Ficarra et al., 2012) and 48–95% (laparo-
scopic) (Coehlo et al., 2010) of patients have regained 
continence.
Prostate cancer
Prostate hyperplasia
Figure 8.1 The prostate gland, hyperplasia, prostate cancer.
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Several studies compared UI after open and robot RP. 
Different studies found that patients achieved continence 
much earlier after robot than after open RP (Ficarra et al., 
2009), but other studies could not confirm this (Di Pierro, 
2011). Variation in reported frequency of incontinence 
depends on the definition of incontinence, the difference 
in outcome measures, various follow-up periods and the 
person (patient, physician, urologist or therapist) who as-
sesses (Donnellan et al., 1997; Fowler et al., 1995, Moore 
et al., 1999).
Incontinence after adenectomy for prostate hyper-
plasia is mostly due to bladder dysfunction as bladder 
overactivity or poor compliance, more than  sphincter 
injury. After RP, intrinsic sphincter deficiency is the 
primary cause of incontinence and ranges from 60 to 
97% (Baert et al., 1996). An overlooked cause is detru-
sor overactivity. Outlet obstruction that results in over-
flow incontinence is rare (Foote et al., 1991; Baert et al., 
1996; Gudziak et al., 1996; Haab et al., 1996; Grise and 
Thurman, 2001).
A small group of patients reported terminal and post-
micturition dribble in the early postoperative period 
(Chang et al., 1998; Porru et al., 2001). This is due to ure-
thral dysfunction because of decreased or absent post-void 
urethral milking resulting in residual unexpelled urine in 
the bulbous urethra (Wille et al., 2000).
Many risk factors were described that increase the pos-
sibility of UI after RP: previous transurethral resection, 
shortened functional urethral length, no preservation 
of the bladder neck, no preservation of the neurovascu-
lar bundles, higher age, less surgical expertise and more 
advanced clinical and pathological stage of the tumour 
(Aboseif et al., 1994; Eastham et al., 1996; Van Kampen 
et al., 1998).
EVIDENCE FOR EFFECT OF PFMT IN 
PREVENTION AND TREATMENT OF 
URINARY INCONTINENCE
We analysed literature on UI in men in order to gener-
ate clinical recommendations. Overall effectiveness of 
conservative management of postprostatectomy UI has 
A
B C
Figure 8.2 (A) Transurethral prostatectomy (TURP) and (B) radical prostatectomy (RP).
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been widely investigated (Burgio et al., 1989; Meaglia 
et al., 1990; Ceresoli et al., 1995; Moul, 1998; Dorey, 
2000). Symptoms of incontinence after prostatectomy 
tend to improve over time without intervention. The spe-
cific effectiveness of a physical therapeutic approach for 
 incontinence after prostatectomy can only be evaluated 
in randomized controlled studies. Different types of in-
tervention are described. PFMT involves any method of 
training the pelvic floor muscles including pelvic floor 
muscles exercises (PFME), biofeedback (BF) and electri-
cal stimulation (ES). Biofeedback involves the use of a 
device to provide visual or auditory feedback. Electrical 
stimulation involves any type of stimulation by using a 
rectal probe or transcutaneous electrodes (Fig. 8.4). This 
method is used to facilitate awareness of contraction of 
the pelvic floor muscles or to inhibit detrusor contraction.
Although relaxation of the pelvic floor muscles is as 
 important as contraction, up to now, no study has paid 
attention to that aspect of the therapy.
Moore et al. (2003), Hunter et al. (2004, 2007) and 
Campbell et al. (2012) have carried out Cochrane reviews 
concerning conservative management for postprosta-
tectomy UI. Guidelines on UI were published by Lucas 
et al. (2012). There was a wide variation in outcome 
measures of incontinence. Assessment of  incontinence 
was mostly based on the number of pads where 0 and 
1 pad was defined as continent. Different pad-tests 
(20-, 40-,  60-minutes and 24- and 48-hour pad-test) 
were used to assess  incontinence objectively (Moore 
et al., 2003; Hunter et al., 2004). Other assessments 
were voiding diaries for incontinent episodes, strength 
of the pelvic floor by digital test, visual analogue scale 
(VAS) and quality of life (QoL) questionnaires for in-
continence (Herr, 1994; Laycock, 1994; Emberton et al., 
1996). The American Urological Association Symptom 
Score (AUA) and the International Prostate Symptom 
Score (IPSS) assess lower urinary tract symptoms (Barry 
et al., 1992).
A
C
B
Figure 8.3 Open (A), laparoscopic (B) and robot (C) radical prostatectomy.
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Research methods
We identified 33 eligible trials considering physical 
therapy for men with incontinence after prostatectomy: 
two on physical therapy and incontinence after trans-
urethral resection of the prostate, 30 on physical therapy 
and incontinence after radical prostatectomy and one 
on physical therapy and incontinence after transure-
thral resection and radical prostatectomy (Table 8.1). 
No abstracts were included. In only one study (Chang 
et al., 1998) patients of the control and the experimen-
tal group were not randomized. All other trials were 
randomized. The methodological quality of all identi-
fied studies concerning incontinence after prostatec-
tomy based on PEDro ranged between 1 and 8 out of 
10 (Table 8.2).
Results
The following hypotheses were tested for the role of 
PFMT in alleviating UI after adenectomy or radical 
prostatectomy:
PFMT is better than no treatment  
or placebo (7 trials)
In five trials (Chang et al., 1998; Van Kampen et al., 2000; 
Filocamo et al., 2005; Manassero et al., 2007; Goode, 
2011) a significant difference in incontinence was found 
between the experimental and control group. In the first 
Figure 8.4 Biofeedback and electrical stimulation of the 
pelvic floor with an anal probe.
Table 8.1 Randomized controlled studies of physical therapy for incontinence after prostatectomy
Author Bales et al., 2000
Design 2-arm RCT
Experimental group (E): preoperative PFMT + EMG BF
Control group (C): preoperative information about PFMT
Sample size and age (years) 100 men (E = 50, C = 50), mean age 59.3 in E and 60.9 in C
Diagnosis Questionnaire UI, number of pads
Training protocol E: one treatment 45 min preoperatively BF with surface electrodes + home exercises pre- and 
postoperatively
C: information (written and brief verbal information) pre- and postoperatively + same home 
exercises as E
Home: 10–15 contractions of 5–10 s, 4x/day
Drop-out 3%
Results No significant difference in incidence of incontinence (number of pads) between E and  
C group at 1–6 months after surgery (p between 0.271 and 0.648)
Author Burgio et al., 2006
Design 2-arm RCT
Experimental group (E): preoperative PFMT + EMG BF
Control group (C): postoperative verbal information of surgeon
(Continued)
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Sample size and age (years) 125 men (E = 63, C = 62), mean age 60.7 in E and 61.1 in C
Diagnosis Number of leakage (diary), pad use, IIQ, QoL questionnaires
Training protocol E: one treatment preoperatively BF with rectal probe + home exercises pre- and postoperatively
Home: 15 contractions of 2–10 s, 3x/day
C: brief verbal information to interrupt urine stream postoperatively once a day
Drop-out 10% after surgery; 18% after 6 months
Results Significant difference in duration of incontinence (number of leakage) between E and C group 
at 6 months after surgery (p = 0.04); number patients wearing pads (p <0.05)
Author Centemero et al., 2010
Design 2-arm RCT
Experimental group (E): preoperative and postoperative PFME
Control group (C): postoperative PFME
Sample size and age (years) 118 men (E = 59, C = 59), median age 60.5 in E and 57.5 in C
Diagnosis Self-reported continence, ICS male SF score, 24-h pad-test
Training protocol E: 8 guided PFME preoperatively + 30 days home exercises preoperatively and 8 guided PFME 
during 1 month after catheter removal, at home; PFME postoperatively till continence, 30 min 
daily
C: same postoperative programme
Drop-out 0%
Results Significant difference in incontinence between E and C group:
at 1 and 3 months after surgery (p = 0.018/0.028) for self-reported continence
at 1 and 3 months after surgery (p = 0.002/0.002) for ICS male SF score
at 1 and 3 months after surgery (p = 0.040/0.033) for 24-h pad-test
Author Chang et al., 1998
Design 2-arm CT not randomized
Experimental (E): PFME
Control (C): no treatment
Sample size and age (years) 50 men after TURP (E = 25, C = 25) mean age 65 in E (range 51–74) and 66 in C (range 45–79)
Diagnosis Digital evaluation for strength of pelvic floor (0–4), questionnaires, voiding dairy, uroflow
Training protocol E: PFMT 4 weeks
Home: 30 exercises 4x/day
C: no treatment
Drop-out Not reported
Results Significant difference in strength of pelvic floor between E and C group only at week 4  
(p <0.05)
Significant difference in length of between void interval between E and C group at week 1  
till 4 (p <0.01)
Significant difference in incontinence between E and C group at week 3 and 4 (p <0.05)
Significant difference in terminal dribbling between E and C group at week 4 (p <0.05)
Significant difference in QoL between E and C group at week 4 (p <0.01)
No significant difference in uroflow between E and C group at week 4
Author Dubbelman et al., 2010
Design 2-arm RCT
Experimental group (E): information and guided PFME
Control group (C): verbal instructions and information folder PFME
Sample size and age (years) 79 men (E = 35, C = 44), median age 64 in E and in C
Diagnosis 24-h pad-test (<4 g = continent) and 1-h pad-test (<1 g = continent)
Training protocol E: maximum 9 guided PFME 30 min sessions postoperatively at week 2, 3, 4, 6, 8, 12, 16, 20 
and 26 + 150 home exercises daily
C: verbal instructions and information folder of PFME
Drop-out 13/79
Table 8.1 Randomized controlled studies of physical therapy for incontinence after prostatectomy—cont’d
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Results No significant difference in incontinence between E and C group:
at 1, 4, 8, 12 and 26 weeks after catheter removal for 24-h pad-test
at 1, 12 and 26 weeks for 1-h pad-test
Author Filocamo et al., 2005
Design 2-arm RCT
Experimental group (E): PFME programme
Control group (C): no instructions in PFME
Sample size and age (years) 300 men after RP (E = 150, C = 150), mean age for E = 65.0 (range 51–75) and C = 66.8  
(range 45–75)
Diagnosis 1-h pad-test, 24-h pad test, number/pads daily, ICS-male questionnaire
Training protocol PFME started after catheter removal (Kegel exercises only, no rectal ES or BF). Contractions were 
evaluated by digital anal control. At home (10 contractions of 5 s and 10 s rest in between). 
PFME in all positions, PFME before any effort or activity that might induce UI
Drop-out 2/300 (1%)
Results Significantly more patients in the E group were continent at 1 and 6 months after surgery 
compared to the C group. Patient age correlated with continence in the E group, but not in  
the C group. 93.3% of the total population achieved continence after 1 year
Author Floratos et al., 2002
Design 2-arm RCT
Experimental group (E): PFMT + EMG BF
Control group (C): verbal instructions about PFMT
Sample size and age (years) 42 men (E = 28, C = 14), mean age 63.1 in E (SD = 4) and 65.8 in C (SD = 4.3)
Diagnosis ICS 1-h pad-test and questionnaire
Training protocol E: 15 sessions EMG BF with surface electrodes, 3x/week, 30 min, at home: 50 to 100 
contractions/day
C: verbal instructions on PFMT, 1 session anal control; at home: 80–100 contractions/day 3–5 s 
with submaximal strength of 70%
Drop-out 0%
Results No significant difference in incontinence (ICS 1-h pad-test and number of pads) between  
E and C group at baseline 1, 2, 3 and 6 months after surgery (p >0.05)
Author Franke et al., 2000
Design 2-arm RCT
Experimental: PFMT + BF
Control: no treatment
Sample size and age (years) 30 men (E = 15, C = 15); mean age E = 62.3; C = 60.7
Diagnosis Voiding diary, 48-hour pad-test
Training protocol Experimental: 5 sessions of 45 min BF behavioural therapy
Control: no therapy
Drop-out 6 at 6 weeks, 7 at 12 weeks, 15 at 24 weeks
Results No significant difference E and C group in pad-test and incontinence episodes at 6 weeks,  
3 and 6 months
Author Geraerts et al., 2013
Design 2-arm RCT
Experimental group (E): pre- and postoperative PFME + BF
Control group (C): postoperative PFME + BF
Sample size and age (years) 180 men (E = 91, C = 89); mean age E = 61.8; C = 62.0
Diagnosis Test 24 h (0 g 3 days = continent) and 1-h pad-test, VAS, IPSS, KHQ
Table 8.1 Randomized controlled studies of physical therapy for incontinence after prostatectomy—cont’d
(Continued)
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Training protocol E: preop: 3 guided PFME + BF preoperatively + 21 days home: 60 exercises/day preoperatively; 
postoperative after catheter removal: weekly guided PFME + BF till continence
Home: PFME 10 contractions 1 s, 10 contractions 10 s, 3x daily
C: same postoperative programme
Drop-out 5%
Results No significant difference E and C group in time to continence by pad-test, and incontinence 
episodes at 1, 3, 6 and 12 months after catheter removal
Author Glazener et al., 2011
Design 2 two-arm RCTs (trial 1: men after RP; trial 2: men after TURP)
Experimental (E): 4 PFMT sessions with a therapist (over 3 months)
Control (C): standard care and lifestyle advice
Sample size and age (years) Men incontinent after RP (trial 1), TURP (trial 2)
Trial 1: n = 411/1158 (E = 205, C = 206); mean age for E = 62.4 (SD = 5.8) and C = 62.3 
(SD = 5.6)
Trial 2: n = 442/5986 (E = 220, C =222); mean age for E = 68.2 (SD = 7.7) and C = 67.9 
(SD = 8.1)
Diagnosis ICIQ-UI SF questionnaire, measure of cost-effectiveness (QALY), use of pads and catheters, day 
and night urinary frequency and UI, EQ-5D and SF-12 (QoL)
Training protocol E: one-to-one therapy sessions including PFMT and BT if OAB/urgency symptoms + PFMT and 
lifestyle leaflet (4 treatment sessions in 3 months starting 6 weeks after surgery)
C: standard care + lifestyle leaflet only, no individual PFMT instruction or sessions
Drop-out Trial 1: 20/411 (5%); trial 2: 45/442 (10%)
Results Trial 1: the rate of UI did not significantly differ between E and C at 12 months after surgery. 
There were no significant differences in the prevalence of UI or the mean ICIQ score between 
the groups at any of the timepoints.
Trial 2: identical results to trial 1
Author Goode et al., 2011
Design 3-arm RCT
Experimental (E):
E1: 8 weeks of behavioural therapy (PFMT, bladder control strategies)
E2: behavioural therapy plus in-office, dual-channel EMG BF and daily home PF ES (20 Hz, 
current up to 100 mA)
Control (C): delayed treatment
Sample size and age (years) 208 men with UI, 1–17 years after RP (age 51–84), (E1 = 70, E2 = 70, C = 68)
Diagnosis Percentage reduction in mean number of UI episodes after 8 weeks of treatment (7-day  
bladder diaries), AUA-7 symptom index, IPSS-QoL question, IIQ, EPIC, SF-36, global perception 
of improvement and the patient satisfaction question
Training protocol The behavioural therapy (PFMT, bladder control strategies) consisted of (4 visits, ± 2 weeks 
apart): explanation of anatomy and PFME (anal palpation); home exercises included 3 daily 
sessions (lying, sitting and standing position) with 15 repetitions of a 2–10 s contraction and 
an equal relaxation period. The contraction and relaxation duration was advanced by 1 second 
each week to a max of 10–20 s. Once-daily participants had to interrupt voiding for the first 
2 weeks. Participants kept daily bladder diaries and exercise logs during 8 weeks of treatment. 
Patients received a fluid management handout. Strategies to avoid stress and urge urinary 
incontinence were clarified
Behavioural therapy plus BF and ES (behaviour plus) was similarly conducted with the addition 
of in-office, dual-channel BF and daily home pelvic floor ES (with an anal probe, 20 Hz, pulse 
width 1 msec, 5 s on and 15 s off, current up to 100 mA, during 15 min) + additional 2 daily 
sessions of PFME
Participants in the delayed-treatment group kept daily bladder diaries, which were reviewed 
during their clinic visits every 2 weeks. After 8 weeks, they were offered off-protocol  
treatment with their choice of behavioural therapy with or without BF and ES
Drop-out 32/208 (15%)
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Results Mean incontinence episodes decreased significantly more in E1 and E2 compared to C. 
There was no significant difference in incontinence reduction between treatment groups. 
Improvements were durable to 12 months in the active treatment groups
Author Ip, 2004
Design 2 arm-RCT
Experimental (E): PFMT with information on a refrigerator magnet
Control (C): PFMT with information on a paper copy
Sample size 16 men with UI after TURP or RP
Diagnosis Self-developed questionnaire and St George Urinary Incontinence Score
Pre-admission, 2 weeks and 3 months postoperative
Training protocol E: non-guided PFMT with information on a refrigerator magnet. PFMT: 6 contractions of 5 s 
contraction, 5 s rest; 6 times a day
C: non-guided PFMT with information on a paper copy, same E
Duration of treatment: 3 months
Drop-out 2/16 after 2 weeks; 0/16 after 3 months
Results Unable to conclude that men in magnet group had a higher compliance with PFMT when 
compared with the paper copy group
Author Liu et al., 2008
Design 2 arm-RCT
Experimental (E): ExMI
Control (C): PFMT
Sample size 24 men with UI after RP
Diagnosis QoL scale and ICIQ-SF questionnaire
Training protocol E: ExMI10 Hz for 10 min, followed by 3 min of rest and a 2nd treatment of 50 Hz for 20 min,  
2x/week
C: PFMT alone, instructions given to carry out 20 min, 3x/day
Duration of treatment: 6 weeks
Drop-out No information
Results At 1 month after surgery the QoL and ICIQ-SF scores were ameliorated in both groups, but did 
not significantly differ. At 3 and 6 months, E had a significantly better score than C
Author Manassero et al., 2007
Design 2-arm RCT
Experimental (E): an intensive PFMT programme
Control (C): no instructions
Sample size and age (years) 107 incontinent (24-h pad-test >2 g) men after retropubic RP with bladder neck preservation 
(E = 54, C = 53); mean age 66.8 (SD = 6.3) in E and 67.9 (SD = 5.5) in C
Diagnosis 24-h pad-test, VAS, a single question of QoL
Training protocol E: a pelvic floor re-education programme for as long as any degree of UI persisted (within  
a 1 year period). The programme involved active PFE with verbal feedback. In case of weak  
PFM, ES was given at home with an anal probe. Home practice comprised 45 contractions  
(3 sessions of 15) per day at home, progressively increasing until 90 per day
C: these patients were assessed only regarding the rate of residual incontinence
Drop-out 13/107 (12%)
Results The overall spontaneous continence rate after catheter removal was 23.6%. The proportion  
of men still incontinent was significantly higher in C compared to E at 1, 3, 6 and 12 months  
after surgery. VAS and QoL also significantly differed between E and C at 12 months after RP
Author Marchiori et al., 2010
Design 2-arm RCT
Experimental group (E): intensive PFMT + BF + ES for 2–3 weeks on daily basis
Control group (C): PFMT teaching and oral advice
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Sample size and age (years) 332 incontinent (>1 pad/daily) men at 30 days after radical prostatectomy (E = 166, C = 166), 
mean age 67 years in (E) and 66.5 years in (C)
Diagnosis ICIQ-male, RAND 36-item health survey, use of pads
Training protocol (E): intensive PFMT + BF teaching of correct contraction, 10 sets of ES of 15 minutes each; for 
2–3 weeks on daily basis
(C): PFMT teaching and oral advice to continue exercising at home and during follow-up
Drop-out Not mentioned
Results Patients enrolled in the (E) group achieved continence earlier than the (C) group (44±2 days 
versus 76±4 days)
Author Mariotti et al., 2009
Design 2-arm RCT
Experimental group(E): information and guided PFME
Control group(C): verbal instructions and information folder PFME
Sample size and age (years) 60 men (E = 30, C = 30), median age 61 in E and in C
Diagnosis 24-h pad-test (2 g or less = continent), number of pads and ICS questionnaire
Training protocol E: BF (15 min) and ES (20 min: 30 Hz 10 min and 50 Hz 10 min) 12 sessions 2x/week, start  
7 days postoperatively home exercises daily
C: verbal instructions and written examples of PFME
Drop-out No
Results Significant difference in incontinence between E and C group: at 2, 4 weeks and 2, 3, 4, 5, 
6 months after catheter removal for 24-h pad-test and number of pads (p <0.05)
Author Mathewson-Chapman, 1997
Design 2-arm RCT
E: 30 min preoperative information about PFMT and perineal muscle evaluation (not defined), 
postoperatively home exercises with BF
C: 30 min preoperative information about PFMT and perineal muscle evaluation (not defined)
Sample size and age (years) 53 men (E = 27, C = 26), mean age 60
Diagnosis Voiding diary, perineal muscle strength; number of pads
Training protocol E: information preoperatively PFME, home exercises with BF
C: information preoperatively PFME
Home: 15 contractions of few seconds daily increasing by 10 contractions every 4
Drop-out 4%
Results No significant difference between E and C group in number of pads
Author Moore et al., 1999
Design 3-arm RCT
Experimental group 1 (E1): PFMT
Experimental group 2 (E2): PFMT + ES
Control group (C): verbal and written information about PFMT
Sample size and age (years) 63 men (E1 = 21, E2 = 21, C = 21), mean age 67 (range 49–77)
Diagnosis 24-hour pad-test (≤8 g = continent) and questionnaires (IIQ7 and EORTC QLQ C30)
Training protocol E1: information (written and brief verbal information) pre- and postoperatively treatment 30 min 
PFMT in outpatient clinic twice a week for 12 weeks + home exercises
E2: information (written and brief verbal information) pre- and postoperatively treatment 30 min 
PFME in outpatient clinic twice a week for 12 weeks + ES: surface anal electrode, 50 Hz, biphasic 
pulse shape with 1 s bursts, a 1 s pulse width and 1 s pulse trains + home exercises
C: information (written and brief verbal information) pre- and postoperatively + same home 
exercises
Home exercises: 12–20 contractions of 5–10 s, 8–10 contractions of 20–30 s and repetitive 
contractions in 10 s 3x/day
Drop-out 8%
Results No significant difference in incontinence between E1, E2 and C group for all assessments
AU1
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Author Moore et al., 2008
Design 2-arm RCT
Experimental group (E): PFMT and BF
Control group (C): telephone contact about PFMT
Sample size and age (years) 205 men (E = 106, C = 99), mean age ?
Diagnosis 24-hour pad-test (≤8 g = continent) and questionnaires (Incontinence Impact Questionnaire  
IIQ7 and IPSS) and perception of urine loss as a problem preoperatively and at week 4, 8, 12, 
16, 28, 52 after surgery
Training protocol E: information (written and verbal information) 4 weeks postoperatively; treatment 30 min PFMT 
and BF in outpatient clinic weekly till continence but for maximum 24 weeks + home exercises
C: written and brief verbal information + same home exercises
Home exercises: 10–12 contractions 3x/day
Drop-out 8%
Results No significant difference in incontinence between E and C group for all assessments
Author Nilssen et al., 2012
Design 2-arm RCT, same study as Overgard
E: information and guided PFME or DVD
C: verbal instructions and information on PFME
Sample size and age (years) 85 men (E = 42, C = 43), median age 60 in E and 62 in C
Diagnosis QoL: UCLA-PCI, SF-12
Training protocol E: guided PFME 45 min session, once weekly starting immediately after catheter withdrawal till 
continence; contractions of 6–8 s; 30 home exercises daily. Training recorded in training diary
C: verbal instructions and written information on PFME
Drop-out 5.9%
Results No significant difference in HR QoLbetween E and C group at 6 weeks, 3, 6 and 12 months 
after surgery
Author Overgard et al., 2008
Design 2-arm RCT
Experimental group (E): information and guided PFME or DVD
Control group (C): verbal instructions and information on PFME
Sample size and age (years) 85 men (E = 42, C = 43), median age 60 in E and 62 in C
Diagnosis Number of pads (0 = continent), self-reported continence, 24-h pad-test (<2  g = continent) and 
muscle strength by anal pressure (cmH
2
O)
Training protocol E: guided PFME 45 min session, once weekly, starting immediately after catheter withdrawal till 
continence; contractions of 6–8 s; 30 home exercises daily. Training recorded in training diary.
C: verbal instructions and written information on PFME
Drop-out 5/85
Results No significant difference in incontinence between E and C group: at 1, 4, 8, 12 and 26 weeks 
after catheter removal for number of pads and self-report, 24-h pad-test, strength; at 1 year
Significant difference in incontinence between E and C group (p = 0.028) only on number of 
pads and self-report
Author Parekh et al., 2003
Design 2-arm RCT
Experimental group (E): preoperative and postoperative PFMT + BF
Control group (C): no formal PFE instructions
Sample size and age (years) 38 men (E = 19, C = 19), mean age 61.6 in E and 55.5 in C
Diagnosis Number of pads/day at 6, 12, 16, 20, 28 and 52 weeks
Training protocol E: two treatments pre- and postoperatively 1x/3 weeks for 3 months PFME (+ BF depending the 
patient), exercises described
C: no formal education on PFMT
Home: 6 months or longer functional re-training (2x/d)
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Drop-out 5% (week 28 and 52)
Results Significant difference in achievement of continence between E and C group at week 12  
(p <0.05)
Significant difference in median time to regain continence between E and C group (p <0.05)
Author Park et al., 2012
Design 2-arm RCT
Experimental group (E): combined exercise treatment of PFME + general exercises of resistance 
and flexibility of whole body
Control group (C): PFME
Sample size and age (years) 66 men (E = 33, C = 33), mean age 69 in E and in C
Diagnosis Physical function (functional fitness: sit-ups, grip strength, flexibility and balance ability: chair 
stand); continence and QoL (24-hour pad-test (<1 g = continent), continence rate, ICIQ, Beck 
depression Inventory, SF-36
Assessment: preoperatively, at start of treatment and after 12 weeks
Training protocol Starting at week 3 postop, 2x/week for 12 weeks
E: combined exercise treatment of PFME + general exercises of resistance and flexibility of  
whole body with a ball and elastic band
C: PFME (no details)
Home: 60 min total exercise time/day
Drop-out 17/66 (25%)
Results Significant difference in functional physical fitness (p <0.001), flexibility (p = 0.027) and  
balance ability (p = 0.015). NS for grip strength (p = 0.49)
Significant difference in 24-hour pad-test in favour of E group at week 12 (p = 0.02) and ICIQ 
(p = 0.03)
Significant difference in SF-36 in favour of E group (p <0.01)
Author Porru et al., 2001
Design 2-arm RCT
Experimental group (E): PFMT + BF
Control group (C): information (written and verbal information) postoperatively + same home 
exercises
Sample size and age (years) 58 men after TURP (E = 30, C = 28), mean age 67.5 in E (range 55–73) and 66 in C (range 
53–71)
Diagnosis Questionnaires of LUTS and QoL, voiding diary and post-micturition dribble, digital test for 
strength of PFM
Training protocol E: 4 treatments postoperatively 1x/week PFMT + home exercises
C: information (written and verbal information) postoperatively + same home exercises
Home: 15 contractions on strength and endurance, 3x/day
Drop-out 3/58 (5%)
Results AUA: both significantly improved pre- compared to 4 weeks postoperatively, no significant 
difference between E and C group
QoL: significant difference in E group only between preoperatively and week 4 postoperatively 
(p <0.001)
Strength of PFM: significant difference in E group only between pre- and week 4 
postoperatively (p <0.01),
Incontinent episodes: significant difference between E and C group (p <0.01)
Post-micturition dribble: significant difference between E and C group (p <0.01)
Author Ribeiro et al., 2010
Design 2-arm RCT
Experimental group (E): PFMT and BF
Control group(C): usual care
Sample size and age (years) 73 men (E =3 6, C = 37), mean age 62.2 in E and 65.6 in C
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Diagnosis Incontinence severity measured by 24-h pad-test; continence = use of 1 pad or less daily. 
Questionnaires (ICS male short form and IIQ and PFM strength by Oxford scale at 1, 3, 6 and 
12 months after surgery
Training protocol E: information (written and verbal information) 4 weeks postoperatively; treatment 30 min PFMT 
and BF in outpatient clinic from postop day 15, weekly till continence but with a maximum of 
3 months + home exercises. Exercises in right lateral decubitus: 3 series of 10 rapid contractions, 
3 sustained contractions of 5, 7 or 10 s; supine position: 10 contractions during prolonged 
expiration
Home exercises: 10–12 contractions 3x/day while lying, sitting and standing
C: brief verbal information from the urologist to contract the pelvic floor
Drop-out 19/73 or 26%
Results Significant difference in incontinence between E and C group for all incontinence assessments 
and strength (p <0.05). For QoL only significant difference at 1 month
Author Robinson et al., 2008
Design 2-arm RCT
Experimental group (E): one preoperative and one session of PFMT at 1 month after surgery
Control group (C): (E) + additionally 4 BF sessions immediately after catheter withdrawal
Size of sample 126 men (E = 62, C = 64)
Diagnosis LUTS intensity, LUTS distress and health-related quality of life
Training protocol E: brief verbal instruction in PFMT before surgery and one BF session at 2 months after surgery 
plus PFMT for 4 weeks with BF immediately after catheter withdrawal
C: brief verbal instruction in PFMT before surgery and one BF session at 2 months after surgery
Drop-out Not mentioned
Results Both groups reported steady declines in intensity and distress associated with LUTS, but no 
between-group differences were reported. No between-group differences were found in  
impact on health-related quality of life
Author Sueppel et al., 2001
Design 2-arm RCT
Experimental group (E): preoperative instructions about PFMT and one session PFMT + BF 
with rectal probe + PFMT + BF 6 weeks postop and 3, 6, 9, 12 months after surgery + home 
exercises
Control group (C): PFMT + BF 6 weeks postop and 3, 6, 9 12 months after surgery + home 
exercises
Sample size and age (years) 16 men (E = 8, C = 8), mean age 61.8 years in E (range 45–69) and 61.1 year in C (range 
55–69)
Diagnosis Pad-test 45 min, bladder diary, number of incontinence episodes, number of pads/day, QoL, 
AUA and leakage index before surgery and at 6 weeks, 3, 6, 9, 12 months after surgery
Training protocol E: information on PFMT (written and brief verbal information) and PFMT + BF with rectal  
pressure probe pre- and postoperatively 6 weeks, 3, 6, 9, 12 months after surgery + home 
exercises
C: PFMT + BF with rectal pressure probe 6 weeks, 3, 6, 9, 12 months after surgery + same home 
exercises
Home: ? contractions, 3x/day
Drop-out Not reported
Results Only descriptive statistics but better improvement in incontinence in E group
Author Tienforti et al., 2012
Design 2-arm RCT
Experimental group (E): 1 preoperative PFMT + EMG BF
Control group (C): pre- and postoperative verbal information
Sample size and age (years) 34 men (E = 17, C = 17), mean age 64 in E and 67 in C
Diagnosis ICIQ-UI; incontinence episodes, pad use; ICIQ-OAB, IPSS-QoL
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Training protocol E: one treatment session preoperatively PFME + BF + home exercises pre- and postoperatively
Home: 15 contractions of 2–10 s, 3x/day
Postop: monthly treatment session + home exercises
C: oral and written instructions for PFME
Drop-out 5.8%
Results Significant difference in incontinence between E and C group at 1, 3 and 6 months after 
catheter removal (p = 0.02/0.01/ 0.02) for ICIQ-UI; at 3 and 6 months after catheter removal  
(p <0.04) for incontinence episodes, pad use, ICIQ-OAB
No significant difference in QoL between E and C group at 1, 3 and 6 months after catheter 
removal
Author Van Kampen et al., 2000
Design 2-arm RCT
Experimental group (E): PFMT + BF
Control group (C): placebo treatment
Sample size and age (years) 102 men (E = 50, C = 52), mean age 64.36 in E (SD = 0.81) and 66.58 in C (SD = 0.80)
Diagnosis 24- and 1-hour pad-test, VAS, voiding volume charts, IPSS, number of pads/day  
(0 pads = continent)
Training protocol E: treatment 30 min PFME and BF in outpatient clinic once a week till continence + home 
exercises
C: 30 min placebo ES, once a week till continence
Home: total of 90 contractions/day: 40 contractions of 1 s and 50 contractions of 10 s/day in 
supine, sitting or standing position
Drop-out 4%
Results Significant difference between E and C group in duration and degree of incontinence at 1, 6 
and 12 months after RP
Author Wille et al., 2003
Design 3-arm RCT
Experimental group 1 (E1): information + PFMT and ES
Experimental group 2 (E2): information + PFMT + ES + BF
Control group (C): information about PFME
Sample size and age (years) 139 men (E1 = 46, E2 = 46, C = 47), mean age 64.6 in E1 and E2 and 65.9 in C
Diagnosis 20-min pad-test, diary with number of pads/day(≤ 1 pad/day = continent) and urine symptom 
inventory at baseline, 3,12 months
Training protocol Started after catheter withdrawal, duration: 3 months
E1: PFMT + ES: ES = surface electrodes, 27 Hz, biphasic 1 s bursts, 5 s pulse width and 2 s pulse 
trains, 15 min 2x/day home device
E2: PFMT, ES (5 s stimulation time, 5 s contracting and 15 s relaxing), BF: 15 min 2x/day same 
home device
C: information (written and brief verbal information) and 3 days therapy 20–30 min + home 
exercises (2x/day for 3 months)
Drop-out ?
Results No significant difference between E1, E2 and C group in incontinence at 3 and 12 months 
(Questionnaire: p = 0.8 at 3 months, 0.5 at 12 months; pad-test: p = 0.5 at 3 months, 0.2 at 
12 months)
Author Yamanishi et al., 2010
Design 2-arm RCT
Experimental group (E): PFMT + ES
Control (C): PFMT + sham ES
Sample size and age (years) 56 men with severe UI after RP, mean 66.6 (SD = 6.2); E: n = 26; C: n = 30
Diagnosis 3-day pad-test, ICIQ-SF, KHQ
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Training protocol E: standard PFMT + ES (50 Hz square waves with a 300 μs pulse duration and a maximum  
output of 70 mA (5 s on, 5 s off)
C: standard PFMT + sham ES (50 Hz square waves with a 300 μs pulse duration and a output  
of 3 mA (2 s on, 13 s off)
Drop-out 9/56 (16%)
Results There was a significant difference in the number of continent patients between both groups  
at 1, 3 and 6 months. The time to achieve continence was significantly shorter in E than in  
C (2.7 ± 2.6 months vs 6.8 ± 3.9 months)
Changes in the amount of leakage, the ICIQ-SF and the KHQ score were significantly larger  
in E at 1 month compared to C, but there was no difference at 12 months
Author Yokoyama et al., 2004
Design 3-arm RCT
Experimental group 1 (E1): FES
Experimental group 2 (E2): ExMI
Control (C): PFMT
Sample size and age (years) 36 (12 patients each in the FES, ExMI and PFMT group)
Mean age was 67.2, 68.2 and 66.2 respectively
Diagnosis Bladder diaries, 24-h pad weight testing, a validated QoL survey
Training protocol E1: FES with an anal probe, 20 Hz square waves (300 μs pulse duration and a maximal output 
current of 24 mA), 15 min, 2x/day for 1 month
E2: 10 Hz, intermittently for 10 min, rest of 2 min, and a 2nd treatment at 50 Hz intermittently 
for 10 min. Treatment session duration was 20 min, 2x/week for 2 months
C: PFMT with anal digital palpation, verbal and written instructions for home practice of these 
exercises were given to the patients.
Drop-out Not reported
Results The leakage weight during the 24 hours after removing the catheter was not significantly 
different between groups
At 1 month, the leakage weight significantly differed between E1 and C and at 2 months 
between E2 and C. At 6 months after surgery the average 24-h leakage weight was <10 g in  
all groups. QoL measures decreased after surgery, but gradually improved over time in all groups
Author Zhang et al., 2007
Design 2-arm RCT for patients who were incontinent longer than 6 months with an average of 
18–21 months after RP
Experimental group(E): postoperative PFME + BF one session of 45 min + groups meetings
Control group (C): PFME + BF one session, PFME at home
Sample size and age (years) 29 men (E = 14, C = 15), mean age 62 in E and 61 in C
Diagnosis VAS and use of pads; Prostate Cancer Index and AUASI, Illness Intrusiveness Rating Scale (IIRS) 
at start and after 3 months
Training protocol E: postoperative PFME + BF with rectal sensor, one session postoperatively of 45 min by a 
physical therapist, six biweekly meetings over 3 months by psychologist + home exercises 2–3 
times a day for 5–10 min
C: postoperative PFME + BF one session of 45 min + home exercises same as E group
Drop-out 2/29 (6%)
Results Significant difference in continence VAS in favour of E group after 3 months (p = 0.001)
Borderline significant difference in use of pads between E and C group (p = 0.057)
Significant difference in QoL in favour of E group after 3 months (p = 0.037)
Compliance of PFME: 86% in E group, 46% in C group
For abbreviations, see text.
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Table 8.2 PEDro quality score of (R)CTs in systematic review of physical therapy for incontinence after prostatectomy
E – Eligibility criteria specified
1 – Subjects randomly allocated to groups
2 – Allocation concealed
3 – Groups similar at baseline
4 – Subjects blinded
5 – Therapist administering treatment blinded
6 – Assessors blinded
7 – Measures of key outcomes obtained from >85% of subjects
8 – Data analysed by intention to treat
9 – Statistical comparison between groups conducted
10 – Point measures and measures of variability provided
Study E 1 2 3 4 5 6 7 8 9 10 Total score
Bales, 2000 + + – – – – + + + + – 5
Burgio, 2006 + + – + – – + + + + + 7
Centemero, 2010 + + + + – – – + – + + 6
Chang, 1998 + – – – – – – + – + + 3
Dubbelman, 2010 + + + + – – – – – + + 5
Filocamo, 2005 + + – + – – – + – + + 5
Floratos, 2002 + + – – – – – + + + + 5
Franke, 2000 + + – + – – – – – + + 4
Geraerts, 2013 + + + + – – + + + + + 8
Glazener, 2011 + + + + – – – + + + + 7
Goode, 2011 + + + + – – – – + + + 6
Ip, 2004 – + – + – – – – – – + 3
Liu, 2008 + + – + – – – + + + + 6
Manassero, 2007 + + – + – – + + – + + 6
Marchiori, 2010 + + – – – – – – – + + 3
Mariotti, 2009 + + – + – – – + – + + 5
Mathewson-
Chapman, 1997
– + – – – – – + – + + 4
Moore, 1999 + + + – – – – + – + + 5
Moore, 2008 + + + – – – – + + + + 6
Nilssen, 2012 + + – + – – – + – + + 5
Overgard, 2008 + + – + – – – + – + + 5
Parek, 2003 + + – – – – – + + + + 5
Park, 2012 – + + + – – – – – + – 4
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study, treatment was given after TURP, the last studies 
showed a significant difference after RP. In all studies, 
pelvic floor exercises were started within 7 days after cath-
eter withdrawal. The treatment of Chang et al. (1998) and 
Goode et al. (2011) took 4 and 8 weeks, respectively. In 
the studies of Van Kampen et al. (2000), Manassero et al. 
(2007) and Filocamo et al. (2005) patients were treated as 
long as any degree of incontinence persisted, with a time 
frame of 1 year.
In two trials (Franke et al., 2000; Glazener et al., 
2011) no significant difference between the experimen-
tal and control group was found. Franke et al started 
6 weeks postoperatively with pelvic floor exercises and 
biofeedback and five sessions were given. Remarkable 
was the high rate of drop-outs in this study. Glazener 
et al. (2011) included one group after TURP and one 
group after RP. The authors gave 1–4 sessions with a 
therapist over 3 months to the patients in the experi-
mental group.
Preoperative and postoperative PFMT  
is better than only postoperative PFMT  
(6 trials)
Six studies attempted to investigate the effect of preop-
erative PFMT on the duration, and in some studies on the 
 severity, of UI after RP. Four studies found positive results 
of preoperative PFMT (Sueppel et al., 2001; Burgio et al., 
2006; Centemero et al., 2010; Tienforti et al., 2012). One 
study (Parekh et al., 2003) found a  significant  difference 
in incontinence at 3 months after RP in favour of the 
early start of PFMT but not at 1 year. Only one study 
(Geraerts et al., 2013) could not find in favour of early 
PFMT. However, due to the multitude of existing bias, 
results must be interpreted with caution. Parekh et al, 
Burgio et al and Tienforti et al altered both pre- and post-
operative treatment, which made defining the effect of 
preoperative PFMT impossible. Sueppel et al compared 
only one preoperative session with a control group who 
completed PFMT 6 weeks after surgery and only included 
16 patients. Furthermore, follow-up was usually only 3 or 
6 months. Finally, a wide range of continence criteria was 
used among studies, which made it difficult to compare 
results.
Only Centemero et al and Geraerts et al gave the control 
and the experimental group the same postoperative ther-
apy. Centemero et al found a positive effect in favour of 
the experimental group, Geraerts et al found no significant 
difference, while three preoperative sessions were given to 
the experimental group. Both studies started postoperative 
training directly after catheter removal.
Preoperative PFMT and biofeedback is better 
than only preoperative information about 
PFMT (1 trial)
Bales et al. (2000) could not find a significant difference 
in incontinence postoperatively by adding one session of 
EMG biofeedback 2–4 weeks before surgery. In the control 
group only information on PFMT was given. Both groups 
had to do home exercises both pre- and postoperatively. 
The authors suggested that instead of one biofeedback 
Study E 1 2 3 4 5 6 7 8 9 10 Total score
Porru, 2001 + + – + – – + + – + + 6
Ribeiro, 2010 – + – + – – – – – + – 3
Robinson, 2008 + + + + – – – + + + + 7
Sueppel, 2001 + – – + – – – + – – – 2
Tienforti, 2012 + + – – – – – + – + + 4
Van Kampen, 2000 + + + + – – – + + + + 7
Wille, 2003 + + – + – – – + – + + 5
Yamanishi, 2010 + + + + + – + + – + + 8
Yokoyama, 2004 – + – + – – – – – + – 3
Zhang, 2007 + + – + – – – + – + – 4
+, criterion is clearly satisfied; −, criterion is not satisfied; ?, not clear if the criterion was satisfied. Total score is determined by counting the number 
of criteria that are satisfied, except that ‘eligibility criteria specified’ score is not used to generate the total score. Total scores are out of 10.
Table 8.2  PEDro quality score of (R)CTs in systematic review of physical therapy for incontinence after 
prostatectomy—cont’d
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training, more intensive biofeedback training might have 
led to a better outcome.
Postoperative PFMT is better than only 
information about PFMT before  
and after surgery (11 trials)
In one study (Porru et al., 2001), one group received PFMT 
after TURP for 4 weeks. The control group was only given 
information about PFMT before and after surgery. A sig-
nificant difference in incontinence episodes was found 
between the experimental and control group at 1, 2 and 
3 weeks after surgery but not at 4 weeks. The authors con-
cluded that early pelvic floor exercises should be recom-
mended to all cooperative patients after TURP.
Four trials could not find results in favour of a train-
ings programme compared with information (Moore 
et al., 1999, 2008; Wille et al., 2003; Dubbelman et al., 
2010). The study of Overgard et al. (2008) is the only 
study that found results in favour of PFMT for inconti-
nence at 1 year, while most patients benefit from PFMT in 
the early period after catheter removal. However Nilssen 
et al. (2012) demonstrated, using the same study pop-
ulation, that QoL was not affected by guided exercises. 
Four studies (Zhang et al., 2007; Mariotti et al., 2009; 
Marchiori et al., 2010; Ribeiro et al., 2010) proved that a 
structured programme decreased the duration of inconti-
nence significantly.
Adding biofeedback to PFMT is better  
than PFMT alone or information  
alone (4 trials)
Four trials (Mathewson-Chapman, 1997; Floratos et al., 
2002; Wille et al., 2003; Robinson et al., 2008) could not 
prove an additional effect by adding biofeedback to exer-
cises alone or verbal instructions only.
Adding rectal stimulation to PFMT is better 
than PFMT alone or information alone  
(5 trials)
Two trials (Moore et al., 1999; Wille et al., 2003) could 
not prove any additional effect by adding electrical stim-
ulation to exercises alone or instructions only. One trial 
(Yamanishi et al., 2010) could not confirm this result 
and demonstrated a shorter time to continence in the ex-
perimental group. Two trials (Yokoyama et al., 2004; Liu 
et al., 2008) examined the effect of extracorporeal mag-
netic innervation (ExMI) compared to functional electro-
stimulation (FES) and/or standard PFMT. Liu et al found a 
significant improvement in quality of life and ICIQ score 
at 3 and 6 months after surgery. Yokoyama et al indicated 
a significant effect of FES and ExMI compared to standard 
PFMT, but not between FES and ExMI.
PFMT with adherence strategies give better 
continence results (1 trial)
Methods to increase adherence with the exercises in male 
patients are rarely described. Only one study compared two 
different methods to improve compliance (Ip, 2004). The 
purpose of this study was to validate a new education tool, 
a refrigerator magnet, in comparison to a paper copy with 
the same information, to determine if patient compliance 
with the exercises increased. Results of this study made it un-
able to conclude that men in the magnet group had a higher 
compliance with PFMT when compared to the paper copy 
group. The patient group was very small, no statistical data 
were available and the methodological quality of the study 
was very low.
Adding biofeedback and electrostimulation 
to PFMT gives better results than PFM 
exercises alone (1 trial)
Goode et al. (2011) found no additional effect of supple-
mentary biofeedback and electrostimulation to PFMT con-
cerning the reduction of incontinence.
Adding general exercises to PFMT for 
incontinence after surgery is better  
than PFMT alone (1 trial)
Park et al. (2012) investigated the additional effect of gen-
eral exercises to PFMT in patients after RP. Both the physi-
cal function and the continence rate were significantly 
better in the experimental group.
Guided PFMT for incontinence an average  
of 18 months after surgery is better than 
PFMT alone (1 trial)
Zhang et al. (2007) investigated the efficacy of guided 
PFMT compared to a group receiving only one session 
of PFMT and additional home exercises an average of 
18 months after surgery. The continence rate and QoL 
were significantly better in the experimental group.
Adverse effects
In one study (Moore et al., 1999), one patient complained 
of rectal pain by contracting the pelvic floor muscles and 
discontinued the therapy. No other author described ad-
verse effects of PFMT after prostatectomy.
Health economics
Information on the total cost of the intervention of physi-
cal therapy after prostatectomy was never given. One study 
(Wille et al., 2003) gave details of the costs of a home 
biofeedback and electrical stimulation device. In another 
study (Van Kampen et al., 2000), the number of physical 
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therapy sessions (an average of 8 in the experimental and 
16 in the control group) were calculated and the authors 
concluded that the cost of treatment was low.
Discussion
Urinary incontinence is a common problem after pros-
tatectomy and the role of physical therapy as a first-line 
treatment option provides only a small base for evidence 
because of the different results in the studies.
There were few data to determine the effect of pelvic 
floor training after transurethral resection of the prostate be-
cause of lack of good studies. Only two studies described 
a clear benefit on the recovery of incontinence with PFMT 
(Chang et al., 1998; Porru et al., 2001). However Glazener 
et al. (2011) found no beneficial effect of 1–4 sessions 
of PFMT compared to standard care and lifestyle advice. 
Furthermore incontinence rates were much higher in this 
study at 12 months after surgery compared to other studies 
described in the literature.
After radical prostatectomy, conclusions about physical 
therapy for incontinence are difficult to make because 
of the heterogeneity of the results. Four of the six trials 
showed that PFMT was significantly more effective than 
no treatment or sham treatment in the immediate postop-
erative period (Van Kampen et al., 2000; Filocamo et al., 
2005; Manassero et al., 2007; Goode, 2011). The results of 
preoperative PFMT on incontinence were positive in five 
of the six trials (Sueppel et al., 2001; Parekh et al., 2003; 
Burgio et al., 2006; Centemero et al., 2010; Tienforti et al., 
2012). Half of the studies (Zhang et al., 2007; Overgard 
et al., 2008; Mariotti et al., 2009; Marchiori et al., 2010; 
Ribeiro et al., 2010) proved that a structured programme 
decreased the duration of incontinence significantly in 
comparison with information only. No additional effect 
of biofeedback was found in men undergoing a radical 
prostatectomy in four studies (Mathewson-Chapman, 
1997; Floratos et al., 2002; Wille et al., 2003; Robinson 
et al., 2008). The role of FES and ExMI was confirmed in 
three of the five studies (Yokoyama et al., 2004; Liu et al., 
2008; Yamanishi et al., 2010). Last, the efficacy of guided 
PFMT even 18 months after radical prostatectomy has 
been proved in one study (Zhang et al., 2007).
Several limitations should be considered in the different 
studies. A variety of outcome measurements are used to 
assess UI. The most widely used assessment is the number 
of pads (Bales et al., 2000; Floratos et al., 2002; Filocamo, 
2005). In most studies 0 or 1 pad per 24 hours is defined 
as continent. Clinical experience revealed that some men 
wear 1 pad but have a urine loss over 10 g. The severity of 
incontinence was objectively assessed by the ICS 1-hour 
pad-test (Van Kampen et al., 2000; Floratos et al., 2002) 
or during 24 hours (Moore et al., 1999; Van Kampen 
et al., 2000; Geraerts et al., 2013). In most studies no ef-
fort was made to  assess pelvic floor muscle strength prior 
to surgery. At this moment, we do not know if men with 
a weaker pelvic floor might have more benefit from bio-
feedback or electrical stimulation. Some studies described 
a limited number of treatments. We currently do not know 
if positive effects might be found if patients were treated 
more frequently.
Many hypotheses were not investigated and as a result 
conclusions on male incontinence after prostatectomy 
are limited. The effect of lifestyle changes like weight loss, 
smoking cessation, adequate fluid intake and regular bowel 
movements on incontinence after prostatectomy remain 
undetermined as no trial involved these interventions. 
Other questions are the competence level of the physical 
therapist, the programme of the training, especially for en-
durance of the muscles and functional exercises, the moti-
vation and the adherence to the programme of the patient. 
No studies were found to investigate these questions.
SUMMARY AND CLINICAL 
RECOMMENDATIONS
The value of PFMT for the treatment of incontinence after 
prostatectomy remains debated. There may be some ben-
efit offering PFMT preoperatively or PFMT immediately af-
ter catheter withdrawal after prostatectomy. The therapy is 
non-invasive and avoids the side-effects that can occur with 
medical or surgical treatments. There is no consensus on 
the efficacy of information on PFMT in comparison with 
effective treatment. The efficacy of additional biofeedback 
training has not been proved. On the other hand, some 
studies have showed positive effect adding electrical stimu-
lation or extracorporeal magnetic innervations.
Terminal and post-void dribble
A prolonged final part of micturition when the flow has 
slowed to a dribble is a troublesome and common problem 
in older men. In a recent Australian survey, 12% of older 
men reported frequent terminal dribble (Sladden et al., 
2000), mostly associated with obstruction of the urethra. 
Post-voiding dribble is the involuntary loss of urine, usu-
ally after leaving the toilet. Authors suggested that the con-
dition is caused by pooling of urine in the bulbar urethra 
for unknown reasons (Millard, 1989; Denning, 1996) or 
because of failure of the bulbocavernosus muscle to empty 
the urethra (Dorey, 2008). A small group of patients re-
ported post-micturition dribble in the early postoperative 
period after prostatectomy because of urethral dysfunction 
(Wille et al., 2000). A  decreased or absent post-void ure-
thral milking results in residual unexpelled urine in the 
bulbar urethra (Wille et al., 2000).
Bulbar urethral massage, with the finger behind the 
scrotum and moving in a forward and upward direction 
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to evacuate the remaining urine from the urethra, is not 
perceived as the optimal long-term treatment strategy by 
many men. Pelvic floor muscle training (PFMT) can elimi-
nate the urine left in the bulbar urethra after v oiding and 
provide men with a more acceptable option for manage-
ment (Paterson et al., 1997).
EVIDENCE FOR EFFECT OF PFMT FOR 
TREATMENT OF POST-MICTURITION 
DRIBBLE
A systematic review of treatment of post-micturition dribble 
in men was done by Dorey (2008). Effectiveness of a physi-
cal therapy approach for terminal and post-micturition drib-
ble is only investigated in four controlled studies (Paterson 
et al., 1997; Chang et al., 1998; Porru et al., 2001; Dorey 
et al., 2004a). One study (Paterson et al., 1997) recruited 
participants with pure post-micturition dribble without 
history of surgery of bladder, prostate or urethra nor a his-
tory of urgency or stress incontinence. Two other studies 
investigated the efficacy of PFME after transurethral resec-
tion of the prostate on terminal (Chang et al., 1998) and 
post-micturition dribble (Porru et al., 2001) (Table 8.3). 
One study investigated post-micturition dribble in patients 
with erectile dysfunction (Dorey et al., 2004a). The meth-
odological quality of all identified studies concerning post- 
micturition dribble based on PEDro was rather low and 
ranged between 3 and 6 out of 10 (Table 8.4).
Paterson et al. (1997) compared PFMT and bulbar 
urethral massage with only counselling on drinking and 
 toileting. Assessment was done by pad-test <4 hours stored 
in two sealed plastic bags during 72 hours and improve-
ment in pad weight gain was measured. The best results 
were obtained by PFMT, eliminating an average of 4.9 g 
urine while the effect of urethral massage was 2.9 g. The 
counselling group showed no improvement. The outcome 
measure was strongly influenced by the degree of urine 
loss at the start of the study (p <0.001); if the initial urine 
loss was too small then it would not be possible to detect 
a treatment effect.
Chang et al. (1998) and Porru et al. (2001) investi-
gated the efficacy of PFMT after TURP for 4 weeks. The 
control group was only given information about PFMT 
before and after surgery. Both studies have already been 
discussed in the section on postprostatectomy above. A 
significant difference for post-micturition dribble was 
found in favour of the experimental group 4 weeks after 
surgery. The others concluded that early PFMT should be 
considered in alleviating the problem of post-micturition 
dribble after TURP.
Dorey et al. (2004a) concluded that PFMT including a 
post-void ‘squeeze out’ pelvic floor muscle contraction is 
an effective treatment for post-micturition dribble in men 
with erectile dysfunction.
SUMMARY AND CLINICAL 
RECOMMENDATIONS
The evaluation of the efficacy of physical therapy for men 
with post-void dribble was hampered by the paucity and 
the methodological quality of published reports in the 
field. At the present time we can consider that PFMT is ef-
fective for post-micturition dribble based on three stud-
ies reporting positive results of PFMT in comparison with 
information only. Bulbar massage can give an additional 
effect to PFMT for post-micturition dribble, as shown in 
one study.
CONCLUSION
Many male patients with incontinence and lower uri-
nary tract symptoms were referred for physical therapy 
based on the results of pelvic floor physical therapy 
in women. Despite the high number of referrals, evi-
dence for physical therapy in men is focused only on 
incontinence after prostatectomy and post-void dribble. 
Physical therapy is a non-invasive treatment modality 
and adverse effects or complications of physical therapy 
are very rare in contrast with pharmacological treatment 
and surgery.
Concerning incontinence and physical therapy after 
transurethral resection of the prostate, conclusions are lim-
ited because of the lack of a sufficient number of studies. 
However two studies described a positive effect on inconti-
nence when patients were treated with pelvic floor muscle 
training during 4 weeks postoperatively.
Concerning physical therapy after radical prostatectomy, 
there was some evidence that PFMT was significantly 
more effective than no treatment or sham treatment 
preoperatively or in the immediate postoperative pe-
riod. A treatment programme of additional biofeedback-
enhanced PFMT did not affect continence after RP. 
Conclusions on the efficacy of information on PFMT in 
comparison with guided PFMT or the efficacy of electri-
cal stimulation cannot be drawn because of the hetero-
geneity of the results.
For post-micturition dribble, physical therapy is effective 
as shown in four studies. All reported the positive results 
of PFMT in comparison with bulbar massage, lifestyle 
changes or no treatment.
Our knowledge on the effect of physical therapy for 
UI and lower urinary tract dysfunction remains limited. 
Considering the absence of side-effects, the low cost and 
no risk level, pelvic floor re-education as an option in al-
leviating the problem of incontinence after prostatectomy 
remains debated. Future research is required to determine 
at what time men are most likely to benefit from which 
treatment modality of physical therapy.
s0110
p0205
p0210
p0215
p0220
s0115
p0225
s0120
p0230
p0235
p0240
p0245
p0250
To protect the rights of the author(s) and publisher we inform you that this PDF is an uncorrected proof for internal business use only by the author(s), editor(s),
reviewer(s), Elsevier and typesetter SPi. It is not allowed to publish this proof online or in print. This proof copy is the copyright property of the publisher and is
confidential until formal publication.
B978-0-7020-4443-4.00008-X, 00008
BO, 978-0-7020-4443-4
Evidence-Based Physical Therapy for the Pelvic Floor
21
Comp. by: KARajakumari Stage: Proof Chapter No.: 8 Title Name: BO
Page Number: 21 Date: 30/05/2014 Time: 10:58:35
Comp. by: KARajakumari Stage: Proof Chapter No.: 8 Title Name: BO
Page Number: 20 Date: 30/05/2014 Time: 10:58:35
Chapter Male pelvic floor dysfunctions and  evidence-based physical therapy | 8 |
Table 8.3  Randomized controlled studies of physical therapy for incontinence for terminal and post-micturition 
dribble
Author Chang et al., 1998
Design 2-arm CT not randomized
Experimental (E): PFME
Control (C): no treatment
Sample size and  
age (years)
50 men after TURP (E = 25, C = 25), mean age 65 in E (range 51–74) and 66 in C (range 45–79)
Diagnosis Digital evaluation for strength of pelvic floor (0–4), questionnaires, voiding dairy, uroflow
Training protocol E: PFMT 4 weeks
Home: 30 exercises 4x/day
C: no treatment
Drop-out Not reported
Results Significant difference in strength of pelvic floor between E and C group only at week 4 (p <0.05)
Significant difference in length of between-void interval between E and C group at week 1 till 4  
(p <0.01)
Significant difference in incontinence between E and C group at week 3 and 4 (p <0.05)
Significant difference in terminal dribbling between E and C group at week 4 (p <0.05)
Significant difference in QoL between E and C group at week 4 (p <0.01)
No significant difference in uroflow between E and C group at week 4
Author Dorey et al., 2004
Design 2-arm RCT
Experimental group (E): PFMT including a strong post-void ‘squeeze out’ pelvic floor muscle contraction, 
BF, suggestions for lifestyle changes
Control group (C): suggestions for lifestyle changes
Sample size and 
mean age (years)
55 men (E = 28, C = 27), mean age 53.9 years in E (SD = 13.0), 59.2 years in C (SD = 8.62)
Diagnosis Interview, digital anal measurements, anal manometric measurements
Training protocol E1: education of the anatomy of the pelvic floor, PFMT with BF + post-void ‘squeeze out’ pelvic floor 
muscle contraction. Five 30-minute periods in consecutive weeks. Advice on lifestyle changes and a list 
of home exercises
C: advice on lifestyle changes only in five 30-minute periods in consecutive weeks. These men were 
offered to cross over to the intervention group at 3 months
Drop-out 13.9%
Results 36 (65.5%) of 55 subjects reported post-micturition dribble (PMD) at baseline. At 3 months, there was 
significant reduction in PMD after intervention compared to the control group. In both groups combined 
after 3 months of PFMT, 75% became asymptomatic, 8.3% improved and 2.8% still reported PMD
Author Paterson et al., 1997
Design 3-arm RCT
Experimental group 1 (E1): PFMT
Experimental group 2 (E2): urethral milking by bulbar massage
Control group (C): counselling about drinking and toileting, relaxation therapy
Sample size and  
age (years)
49 men (E1 = 14, E2 = 15, C = 15), mean age 70.8 in E1 (SD = 2.7), 69.3 in E2 (SD = 3.1) and 69.5 in C 
(SD = 2.4)
Diagnosis Pad-test, pelvic muscle strength by Oxford Grading System from 0 to 4, bladder chart
Training protocol E1: PFMT for 12 weeks with control at 5, 7, 13 weeks
Home exercises: 5 contractions of 1 s, ? contractions of endurance gradually extending the number of 
repetitions, spread exercise sessions throughout the day in lying, sitting and standing position
E2: urethral milking by bulbar massage
C: counselling about drinking and toileting, relaxation therapy
Drop-out 12%
Results Significant difference in incontinence between E1 and C group for small pad-test (p <0.01), significant 
difference in incontinence between E2 and C group for small pad-test (p <0.01)
(Continued)
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Author Porru et al., 2001
Design 2-arm RCT
Experimental group (E): PFMT + BF
Control group (C): preoperative information about PFMT
Sample size and  
age (years)
58 men after TURP (E = 30, C = 28), mean age 67.5 in E (range 55–73) and 66 yin C (range 53–71)
Diagnosis Voiding diary
Training protocol E: 4 treatments postoperatively 1x/week PFMT + home exercises
C: information (written and verbal information) postoperatively + same home exercises
Home: 15 contractions on strength and endurance, 3x/day
Drop-out 3/58 (5%)
Results Post-micturition dribble significant difference between E and C group (p <0.01)
For abbreviations, see text.
Table 8.3  Randomized controlled studies of physical therapy for incontinence for terminal and post-micturition 
dribble—cont’d
Table 8.4 PEDro quality score of (R)CTs in systematic review of physical therapy for post-micturition dribble
E – Eligibility criteria specified
1 – Subjects randomly allocated to groups
2 – Allocation concealed
3 – Groups similar at baseline
4 – Subjects blinded
5 – Therapist administering treatment blinded
6 – Assessors blinded
7 – Measures of key outcomes obtained from >85% of subjects
8 – Data analysed by intention to treat
9 – Statistical comparison between groups conducted
10 – Point measures and measures of variability provided
Study E 1 2 3 4 5 6 7 8 9 10 Total score
Chang, 1998 + – – – – – – + – + + 3
Dorey, 2004 – + + + – – + + – – + 6
Paterson, 1997 + + − – – – + + – + + 5
Porru, 2001 + + – + – – + + – + + 6
+, criterion is clearly satisfied; −, criterion is not satisfied; ?, not clear if the criterion was satisfied. Total score is determined by counting the  
number of criteria that are satisfied, except that ‘eligibility criteria specified’ score is not used to generate the total score. Total scores are out of 10.
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8.2 Male sexual dysfunction
Grace Dorey
CLASSIFICATION, PREVALENCE 
AND PATHOPHYSIOLOGY OF MALE 
SEXUAL DYSFUNCTION AND ROLE  
OF THE PFM
Sexual function in normal men is dependent on satisfactory 
libido, erectile function, ejaculation and orgasm. Sexual dys-
function occurs when there is a problem in any of these events. 
Sexual dysfunction embraces low libido, erectile dysfunction, 
premature ejaculation, retrograde ejaculation, retarded ejacu-
lation, anorgasmia, anejaculation and sexual pain.
Low libido
Definition and classification
A low libido can be defined as ‘a reduced sexual urge’. As 
men age, there is a partial androgen decline.
Men can be classified as having low or absent libido.
Prevalence and aetiology
The exact prevalence of men who have low libido remains 
unknown. It is estimated that at 40 years of age, there will be 
a 10% decline of total testosterone every decade, though the 
mechanisms are not fully understood (First Latin American 
Erectile Dysfunction Consensus Meeting, 2003a).
The cause of diminished libido is a result of ageing and 
a gradual decline in androgen production. The testis pro-
duces 95–98% of androgen, with the adrenal glands pro-
ducing the remaining 2–5% (First Latin American Erectile 
Dysfunction Consensus Meeting, 2003a).
Erectile dysfunction
Erectile dysfunction is a common condition linked to in-
creasing age and age-related diseases. Men with erectile 
dysfunction suffer from depression and low self-esteem 
and experience difficulties establishing and maintaining 
relationships.
Definition and classification
Erectile dysfunction is defined as ‘the inability to achieve or 
maintain an erection sufficient for satisfactory sexual per-
formance (for both partners)’ (National Institutes of Health 
(NIH) Consensus Development Panel on Impotence, 1993).
The severity of erectile dysfunction has been classified 
as mild, moderate or severe. Men who achieve satisfactory 
sexual performance 7–8 attempts out of 10 are classified as 
having mild erectile dysfunction, those who achieve 4–6 out 
of 10 are classified moderate, and those who achieve 0–3 
out of 10 are classified severe (Albaugh and Lewis, 1999).
Prevalence and aetiology
The exact prevalence of erectile dysfunction is un-
known. It is common and strongly age-related (Feldman 
et al., 1994), affecting more than 20% of men under 
40 years of age, more than 50% of men over 40 years 
of age, and more than 66% of men over 70 years of age 
(Feldman et al., 1994; Heruti et al., 2004). It may affect 
10% of healthy men and significantly greater numbers 
of men with existing comorbidities such as hyperten-
sion (15%), diabetes mellitus (28%) and heart disease 
(39%) (Feldman et al., 1994; Wagner et al., 1996). The 
prevalence of erectile dysfunction immediately follow-
ing prostatectomy ranges from 11% to 87% depending 
largely on the meticulous surgical technique (Alivizatos 
and Skolarikos, 2005). The number of men with erectile 
dysfunction is predicted to rise with increased life expec-
tancy and with a growing population of elderly people.
The causes of erectile dysfunction are listed in Table 8.5.
Anatomy of the penis
The internal structure of the penis consists of three cylin-
drical bodies: dorsally, the two corpora cavernosae com-
municate with each other for three-quarters of their length 
and ventrally the corpus spongiosum surrounds the penile 
portion of the urethra (Fig. 8.5). The proximal end of the 
corpus spongiosum forms a bulb attached to the urogeni-
tal diaphragm and at the distal end expands to form the 
glans penis (Kirby et al., 1999). The tunica albuginea, 
which is composed of two layers of elastic and collagen 
fibres, surrounds the erectile bodies.
The erectile tissue in the corpora cavernosa and the cor-
pus spongiosum is comprised of vascular lacunar spaces, 
which are surrounded by smooth muscle (Fig. 8.6). The 
lacunar spaces derive blood from the helicine arteries, 
which open directly into these sinusoids. Subtunical veins 
between the inner and outer tunica albuginea form a net-
work, which drains blood from the erectile tissue.
Neurophysiology of penile erection
From a neurophysiological aspect, erection can be classi-
fied into three types (Brock and Lue, 1993).
• Reflexogenic erection: Reflexogenic erection 
originates from tactile stimulation to the genitalia. 
Impulses reach the spinal erection centre via sacral 
sensory nerves (S2–S4) and thoracic nerves (T10–L2) 
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Table 8.5 Risk factors for erectile dysfunction
Risk factor Possible components Reference
Psychological Marital conflict
Depression
Poor body image
Performance related
Bereavement
Feldman et al., 1994
Vascular Arterial
Venous
Feldman et al., 1994
Neurological Spinal cord trauma
Multiple sclerosis
Spinal tumour
Parkinson’s disease
Feldman et al., 1994
Endocrinological Hormonal deficiency Feldman et al., 1994
Diabetic Peripheral neuropathy
Hypertension
Renal failure
Benet and Melman 1995
Drug-related Some antihypertensives
Some psychotropics
Hormonal agents
Benet and Melman 1995
Surgical trauma Transurethral and RP
Pelvic surgery
Radiotherapy
Lewis and Mills 1999
Lower urinary tract symptoms (LUTS) Severity of LUTS, particularly incontinence Frankel et al., 1998
Prostatic Benign prostatic hyperplasia Baniel et al., 2000
Lifestyle related Trauma to the perineum
Bicycling
Nicotine abuse
Drug abuse
Alcohol abuse
Bortolotti et al., 1997 
Andersen and Bovim 1997 
Rosen et al., 1991 
Lewis and Mills 1999 
Fabra and Porst 1999
Weak pelvic floor musculature Weak pelvic floor muscles
Ageing
Dorey et al., 2004
Colpi et al., 1999
Glans
penis
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Pelvic floor
muscles
Urethral
bulb
Corpus
cavernosum
Figure 8.5 Anatomy of the penis.
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and some follow the ascending tract culminating 
in sensory perception, whereas others activate the 
autonomie nuclei of the efferent nerves that induce 
the erection process.
• Psychogenic erection: Psychogenic erection 
originates from audiovisual stimuli or fantasy. Signals 
descend to the spinal erection centre to activate the 
erection process.
• Nocturnal erection: Nocturnal erection occurs mostly 
during the rapid eye movement stage of sleep. Most 
men experience three to five erections lasting up to 30 
minutes in a normal night’s sleep (Fisher et al., 1965). 
Central impulses descend the spinal cord (through an 
unknown mechanism) to activate the erection process.
Pathophysiology of penile erection
Penile erection occurs following a series of integrated vas-
cular processes culminating in the accumulation of blood 
under pressure and end-organ rigidity (Moncada Iribarren 
and Sáenz de Tejada, 1999). This vascular process can be 
divided into six phases:
• Flaccidity: A state of low flow of blood and 
low pressure exists in the penis in the flaccid 
state (Fig. 8.7, top). The ischiocavernosus and 
bulbocavernosus muscles are relaxed.
• Filling phase: When the erection mechanism is 
initiated, the parasympathetic nervous system 
provides excitatory input to the penis from efferent 
segments S2–S4 of the sacral spinal cord; the penile 
smooth arterial muscle relaxes and the cavernosal and 
helicine arteries dilate enabling blood to flow into the 
lacunar spaces.
• Tumescence: The venous outflow is reduced by 
compression of the subtunical venules against 
the tunica albuginea (corporal veno-occlusive 
mechanism) causing the penis to expand and elongate 
but with a scant increase in intracavernous pressure.
• Full erection: The intracavernous pressure rapidly 
increases to produce full penile erection.
• Rigidity: The intracavernous pressure rises above 
diastolic pressure and blood inflow occurs with 
the systolic phase of the pulse enabling complete 
rigidity to occur. Contraction or reflex contraction of 
the ischiocavernosus and bulbocavernosus muscles 
produce changes in the intracavernous pressure. 
When full rigidity is achieved, no further arterial flow 
occurs (Fig. 8.7, below).
• Detumescence: The sympathetic nervous system is 
responsible for detumescence via thoracolumbar 
segments (T10–T12, L1–L2) in the spinal cord. 
Contraction of the smooth muscle of the penis and 
contraction of the penile arteries lead to a decrease 
of blood in the lacunar spaces and contraction of the 
smooth trabecular muscle leads to a collapse of the 
lacunar spaces and detumescence.
Pathophysiology of erectile dysfunction
Three types of erectile dysfunction are acknowledged: 
psychogenic, organic and mixed. They may be primary or 
secondary after a period of normal erectile function (First 
Latin American Erectile Dysfunction Consensus Meeting, 
2003b). In organic erectile dysfunction, the events leading 
to full erection do not happen due to insufficient blood 
reaching the penis or blood escaping from the penis.
Role of the pelvic floor muscles
The ischiocavernosus and bulbocavernosus muscles are ac-
tive during penile erection (Fig. 8.8).
Contractions of the ischiocavernosus muscles increase 
intracavernous pressure and influence penile rigidity. The 
area of the corpora cavernosum compressed by the ischio-
cavernosus muscle ranges from 35.6 to 55.9% (Claes et al., 
1996). The middle fibres of the bulbocavernosus muscle 
assist in erection of the corpus spongiosum penis by com-
pressing the erectile tissue of the bulb of the penis. The 
anterior fibres spread out over the side of the corpus cav-
ernosum and are attached to the fascia covering the dorsal 
vessels of the penis and contribute to erection by com-
pressing the deep dorsal vein of the penis, thus preventing 
the outflow of blood from the penis.
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Figure 8.7 Veno-occlusive mechanism of penile erection.
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Weak pelvic floor muscles compromise penile erection 
(Colpi et al., 1999; Dorey et al., 2004b).
Orgasmic and ejaculatory disorders
The final phase of sexual response in men culminates in 
orgasm and ejaculation. Although erection and ejacu-
lation are coordinated, they are produced by different 
mechanisms.
Classification
Orgasmic and ejaculatory disorders may be classified as 
anejaculation, anorgasmia, premature ejaculation, retro-
grade ejaculation and delayed ejaculation (Hendry et al., 
2000). Ejaculatory disorders such as anejaculation, de-
layed ejaculation and premature ejaculation may lead to 
complete or partial loss of the ejaculate needed for impreg-
nation of the female partner.
Anejaculation
Anejaculation is defined as ‘the absence of ejaculation 
during orgasm’ (Hendry et al., 2000). Anejaculation may 
be classified as congenital or acquired and/or psychologi-
cal (First Latin American Erectile Dysfunction Consensus 
Meeting, 2003c).
The prevalence of anejaculation is unknown.
Ejaculatory dysfunction can be due to congenital ab-
normalities, surgical trauma, genital infection, stones in 
the ejaculatory duct, paraplegia, dilatation of the seminal 
vesicles, or it may be functional (Hendry et al., 2000). 
Functional ejaculatory dysfunction includes congenital 
anorgasmia, where an excessively strict upbringing may 
produce an inability to achieve orgasm, premature ejacu-
lation and the side-effects of some antihypertensive and 
psychotropic drugs.
Anorgasmia
Anorgasmia is defined as ‘the inability to achieve orgasm 
during conscious sexual activity, although nocturnal emis-
sion may occur’ (Hendry et al., 2000). Anorgasmia may 
be classified as congenital, acquired and/or psychological 
(Hendry, 1999).
The exact prevalence of anorgasmia is unknown. 
However, 37% of men reported anorgasmia after radical 
prostatectomy, and a further 37% reported a decreased in-
tensity of orgasm (Barnas et al., 2004).
There are a number of causes of anorgasmia. These 
range from congenital abnormalities, surgical trauma fol-
lowing imperforate anus, para-aortic lymphadenectomy or 
prostate surgery, genital infections such as gonorrhoea or 
non-specific urethritis, spinal cord injury, antidepressants, 
antipsychotics and polycystic kidney associated with dila-
tation of the seminal vesicles (Hendry, 1999).
Retrograde ejaculation
Retrograde ejaculation is defined as ‘backward passage 
of semen into the bladder after emission usually due to 
failure of closure of the bladder neck mechanism, dem-
onstrated by presence of spermatozoa in the urine after 
orgasm’ (Hendry et al., 2000). Retrograde ejaculation can 
be classified as congenital or acquired and/or psychologi-
cal (First Latin American Erectile Dysfunction Consensus 
Meeting, 2003c).
The prevalence of retrograde ejaculation is unknown.
Retrograde ejaculation can be due to damage of the 
bladder neck during prostate surgery, bladder neck disor-
der from alpha-adrenergic, neuroleptic or antidepressant 
blocking agents, diabetes mellitus and some neuropathies 
(First Latin American Erectile Dysfunction Consensus 
Meeting, 2003c).
Retarded ejaculation
Retarded ejaculation is defined as ‘undue delay in reach-
ing a climax during sexual activity’ (Hendry et al., 2000). 
Retarded ejaculation can be classified as drug-related or 
psychological (Hendry et al., 2000).
The prevalence of retarded ejaculation is unknown.
Retarded ejaculation can be due to emotional sup-
pression, an inability to relax, relationship difficulties, 
medications, societal and religious attitudes, and the use 
of alcohol and recreational drugs (First Latin American 
Erectile Dysfunction Consensus Meeting, 2003c).
Regarding the role of the pelvic floor muscles, during 
sexual activity rhythmic contractions of the bulbocaverno-
sus muscle along with the other pelvic floor muscles result 
in ejaculation (Gerstenberg et al., 1990). The external ure-
thral sphincter and deep pelvic floor muscles relax rhyth-
mically to allow the ejaculate to pass through the urethra. 
An ability to relax may compromise this process.
Premature ejaculation
Premature ejaculation is one of the commonest forms 
of sexual dysfunction (Rosen, 2000). It is characterized 
by a lack of ejaculatory control and is associated with 
significant effects on sexual functioning and satisfaction 
(Rowland et al., 2004).
Bulbocavernosus
muscle
Levator ani
Ischiocavernosus
muscle
Transverse
 perineal muscle
Anal
sphincter
Gluteus
maximus muscle
Figure 8.8 Superficial pelvic floor muscles.
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Definition and classification
Premature ejaculation has been defined as ‘recur-
rent ejaculation that occurs with minimal stimulation 
and earlier than desired, before or soon after penetra-
tion, which causes bother or distress, and upon which 
the sufferer has little or no control’ (World Health 
Organization, 1992). It is also defined as ‘the inability 
to delay ejaculation sufficiently to enjoy lovemaking. 
Persistent or recurrent occurrence of ejaculation with 
minimal sexual stimulation before, on, or shortly after 
penetration and before the person wishes it’ (Hendry 
et al., 2000).
Premature ejaculation is typically defined by three char-
acteristics: short latency to ejaculation, lack of self-efficacy 
regarding the rapid ejaculation, and distress or dissatisfac-
tion with the condition (Rowland, 2003). In some men 
ejaculation occurs before or within 1 minute of the be-
ginning of intercourse (Waldinger et al., 1998). Rowland 
et al. (2001) believed that the latency for men with pre-
mature ejaculation varied from 1 to 5 minutes. However, 
a study investigating the ejaculatory time of ‘normal’ men 
in different countries showed that the average time to 
ejaculation varies between 7 and 14 minutes (Montorsi, 
2005). Therefore, the definition of premature ejaculation 
should not be counted in minutes but acknowledge three 
core components: short ejaculatory time, lack of control 
over ejaculation and lack of sexual satisfaction (Montorsi, 
2005). It may occur in the absence of sufficient erection 
and the problem is not the result of prolonged abstinence 
from sexual activity.
There are several different subtypes of biogenic and psy-
chogenic premature ejaculation according to aetiological 
features (Metz and Pryor, 2000). Physiological types of pre-
mature ejaculation are due to neurological constitution, 
acute physical illness, physical injury and pharmacological 
side-effects. Psychological types are due to psychological 
constitution, acute psychological distress, relationship dis-
tress and deficient psychosexual skills. Premature ejacula-
tion may be labelled psychogenic when the physical cause 
is unknown.
Prevalence and aetiology
The prevalence of premature ejaculation is 16.3 to 32.5% 
(Rowland et al., 2004). There is no evidence that ejacula-
tion latency increases with age. In a stopwatch study of 110 
men aged 18 to 65 years, 76% reported their ejaculation 
to be as rapid at their first sexual contacts, with 23% re-
porting increasing rapidity and only 1% reporting a delay 
(Waldinger et al., 1998).
The aetiology of premature ejaculation is unknown, 
but psychological, behavioural and biogenic components 
are likely (Montague et al., 2004). There may be an or-
ganic basis for some forms. The causes can be congenital 
or acquired and/or psychological (First Latin American 
Erectile Dysfunction Consensus Meeting, 2003).
Pathophysiology
Data suggest that men with premature ejaculation have hy-
persensitivity and hyperexcitability of the glans penis and 
the dorsal nerve (Xin et al., 1996, 1997).
Role of the pelvic floor muscles
During sexual activity, rhythmic contractions of the bul-
bocavernosus muscle along with the other pelvic floor 
muscles result in ejaculation (Gerstenberg et al., 1990). 
Contraction of the pelvic floor muscles combined with 
intermittent relaxation of the external urinary sphincter 
and urogenital diaphragm allows ejaculation (Krane et al., 
1989). The bladder neck sphincter under involuntary con-
trol remains closed.
It is hypothesized that weak pelvic floor musculature af-
fords little control to delay ejaculation and that the volun-
tary use of the pelvic floor muscles could delay ejaculation.
Sexual pain
Sexual pain is any pain that affects the ability to gain and 
maintain an erection and achieve orgasm and ejaculation.
EVIDENCE FOR THE ROLE OF 
PHYSICAL THERAPY IN THE 
TREATMENT OF MALE SEXUAL 
DYSFUNCTION
The treatment of male sexual dysfunction by physical ther-
apists has been based on the evidence from a few trials. 
These trials were limited to the treatment of erectile dys-
function and premature ejaculation.
ERECTILE DYSFUNCTION
A literature review was undertaken to ascertain if physical 
therapy had merit as a conservative treatment for erectile 
dysfunction.
Literature search strategy
A search of the following computerized databases 
from 1980 to 2005 was undertaken: Medline, AAMED 
(Allied and Alternative Medicine), CINAHL, EMBASE – 
Rehabilitation and Physical Medicine and the Cochrane 
Library Database. The keywords chosen were erectile 
dysfunction, impotence, conservative treatment, physical 
therapy, pelvic floor exercises, biofeedback, electrical stimula-
tion and electrotherapy. A manual search was  undertaken AU5
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of  identified manuscripts reporting on research studies 
gained from the references of this literature.
Selection criteria
A study was included if the trial reported the results of 
physical therapy for men with erectile dysfunction and the 
outcome measures were reliable and relevant to the prob-
lem under investigation (Table 8.6).
Methodological quality
Methodological rigor was assessed by a PEDro quality 
score (see Table 8.7).
Evidence for the effect
Only three randomized controlled trials (RCTs) provided 
evidence that pelvic floor muscle exercises (PFME) cured 
Table 8.6 Literature review of physical therapy for erectile dysfunction
Author Mamberti-Dias and Bonierbale-Branchereau, 1991
Design Not random; no control
Sample size 210 men with erectile dysfunction; some with venous leakage; some psychological
Diagnosis Some with venous leakage; some psychological erectile dysfunction
Training protocol PFME + ES sacral and penile or perineal electrode 5–25 Hz then 50–400 Hz intermittent
Visual stimulation and penile temperature 15 treatments
Drop-out Not reported
Adherence Not reported
Results At 3 months: 111 (53%) cured; 44 (21%) improved; 55 (26%) failed; 67% attained 4/10 to 8/10 
ISMR (index of subjective mean rigidity)
Subjective outcome
Author Claes and Baert, 1993
Design Randomized; no control
Sample size and age 
(years)
150 men with venogenic erectile dysfunction; age 23–64; median age 48.7
Group 1: 72 surgery
Group 2: 78 PFME
Diagnosis Venogenic erectile dysfunction
Training protocol Group 1: surgery deep dorsal vein
Group 2: patient education
5-weekly PFME; home exercises; digital anal assessment baseline, 4 and 12 months; 40 mg 
papaverine + needle; EMG ischiocavernosus muscle + maximum PFM contraction
Drop-out Not reported
Adherence Not reported
Results At 4 months:
 Group 1: 44 (61%) cured; 17 (23.6%) improved; 11 (15.2%) failed
 Group 2: 36 (46%) cured; 22 (28%) improved; 20 (25.6%) failed
 At 12 months:
 Group 1: 30 (42%) cured; 23 (32%) improved
 Group 2: 33 (42%) cured; 24 (31%) improved; 45 (58%) refused surgery
 Subjective and objective outcomes
Author Colpi et al., 1994
Design Not random; controlled
Sample size and age 
(years)
59 men; age 20–63; mean age 39
Group 1: 33 men: PFME + BF
Group 2: 26 men: controls
Diagnosis Venogenic erectile dysfunction
Training protocol 30 of 59 deep dorsal vein surgery; 30 of 59 psychological therapy
 No information on which intervention; no information on type of BF
Drop-out Not reported
Adherence Not reported
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Results At 11 months:
 Group 1: 21 (63%) cured or improved; 9 refused surgery
 Subjective outcome
Author Claes et al., 1995
Design Not random; no control
Sample size 122 men with venogenic erectile dysfunction
Diagnosis Venogenic erectile dysfunction
Training protocol Patient education; PFME; EMG or pressure BF; ES with anal or surface electrode, symmetrical biphasic 
low frequency 50 Hz pulse 100 μs; 6 s stimulation, 12 s rest maximum intensity
Drop-out 14/122 drop-outs (11.5%)
Adherence 88.5% adhered
Results At 4 months: 53 (43%) cured; 37 (30%) improved; 32 (26.2%) failed including 14 drop-outs
 At 12 months: 44 (36%) cured; 41 (33.6%) improved; 37 (30.3%) failed including 14 drop-outs;  
65 (53.4%) refused surgery
 Subjective outcome
Author Stief et al., 1996
Design Not random; controlled
Sample size 22 men with erectile dysfunction who were vasoresponders
Diagnosis Venogenic erectile dysfunction
Training protocol Transcutaneous ES to smooth muscle corpus cavernosum: low-frequency symmetrical trapezoidal 
100–200 μs 12 mA alternating 10–20 Hz and 20–35 Hz 5 s stimulation 2–5 days for 20 min
Drop-out Not reported
Adherence Not reported
Results At 5 days: 5 (23%) cured; 3 (13.6%) responded to vasoactive drugs; 14 (63%) failed
 Subjective outcome
Author Derouet et al., 1998
Design Not random; no control
Sample size 48 men with erectile dysfunction
Diagnosis Erectile dysfunction
Training protocol Transcutaneous ES penile or perineal electrodes bipolar pulsed 85 μs 30 Hz 20–120 mA 3-s  
stimulation, 6-s rest 20 min daily for 3 months
Drop-out 10/48 drop-outs (20.8%)
Adherence 79.2% adhered
Results At 3 months:
 5 (10.4%) cured; 20 (41.6%) improved; 23 (47%) failed, including 10 drop-outs;
 Subjective improvement
Author Sommer et al., 2002
Design Randomized controlled; PEDro score 7/10
Sample size and age 
(years)
124 men with venogenic erectile dysfunction; aged 21–72, mean age 43.7
Group 1: 40 men
Group 2: 36 men
Group 3: 28 men
Diagnosis Venogenic erectile dysfunction
Training protocol Group 1: 3 weekly PFME
 Group 2: oral PDE5 inhibitor
 Group 3: placebo
 At baseline, 4 weeks and 3 months: KEED erectile dysfunction questionnaire, IIEF Q 3 and 4, GAQ.  
At baseline and 3 months: caversonography
Drop-out Not reported
Adherence Not reported
AU4
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Results At 3 months:
 Group 1: 80% improved significantly; 46% improved penile rigidity
 Group 2: 74% improved
 Group 3: 18% improved
 Subjective and objective
Author Van Kampen et al., 2003
Design Not random; no control
Sample size and age 
(years)
51 men with erectile dysfunction with mixed aetiology; age 25–64; mean age 46
Diagnosis Erectile dysfunction
Training protocol Patient education; PFME in lying, sitting and standing; anal pressure BF; ES anal or surface electrode 
50 Hz 200 μs: 6 s stimulation 12 s rest once a week for 4 months; home exercise 90 contractions
Drop-out 9/51 drop-outs (18%)
Adherence 82% adhered
Results At 4 months: 24 (46%) cured; 12 (24%) improved; 15 (31%) failed including drop-outs
 Subjective outcome
Author Dorey et al., 2004
Design Randomized controlled; PEDro score 8/10
Sample size and  
age (years)
55 men with erectile dysfunction with mixed aetiology. Age 22–78; mean age 59
Intervention group (I): 28 men – PFME + lifestyle changes
 Control group (C): 27 men – lifestyle changes
Diagnosis Erectile dysfunction
Training protocol I: patient education; 5 × weekly PFME and anal pressure BF + home exercises + lifestyle changes
 C: 5× weekly lifestyle changes
 At 3 months, control group given intervention
 Outcome measures at 3 and 6 months: IIEF, ED-EQOL, anal manometry, blind assessment
Drop-out 5/55 drop-outs (9%) at 3 months
Adherence Adherence 91% at 3 months
Results
 
 
At 3 months: erectile function domain of IIEF: I group significantly improved, p = 0.001; C group 
p = 0.658; anal pressure: I group significantly improved, p <0.001
At 6 months: blind assessment: 22 (40%) normal function including drop-outs; 19 (34.5%) improved 
including drop-outs; 14 (25.5%) failed including drop-outs
Subjective and objective outcomes
Author Prota et al., 2012
Design Randomized controlled; PEDro score 8/10
Sample size and age 
(years)
 
52 men with post-RP erectile dysfunction. Age 62–64 (±8); mean age 63
Intervention group (I): 26 men PFME + EMG
Control group (C): 26 men instruction in pelvic floor contraction by urologist
Diagnosis Post-prostatectomy erectile dysfunction
Training protocol
 
 
I: at 15 days after surgery, weekly PFME and anal EMG for 12 weeks + home exercises
C: instruction in PFM contraction by urologist
Outcome measures at 1, 3, 6 and 12 months: IIEF-5. Continence status defined as use of no pads
Drop-out Before first month: 9/26 (35%) in I group and 10/26 (38%) in C group (19 not included in study)
Adherence Adherence of subjects included in study: 100%
Results At 1 month: IIEF-5: I group potency 5.88%; C group 1%
 At 3 months: IIEF-5: I group potency 11.76%; C group potency 4%
 At 6 months: IIEF-5: I group potency 23.53%; C group potency 6.25%
 At 12 months: IIEF-5: Intervention group potency 47.1% (8/17) (p = 0.032); control group potency 
12.5% (2/16)
 A strong association was found between potency and continence
ED-EQOL, Erectile Dysfunction Effect on Quality of Life; IIEF, International Index of Erectile Function; KEED, Kölner Erfassungsbogen für Erektile 
Dysfunktion; PDE5 inhibitor, phosphodiesterase type 5 inhibitor. For other abbreviations, see text.
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or improved erectile function (Sommer et al., 2002; Dorey 
et al., 2004b; Prota et al., 2012). The trial by Sommer et al. 
(2002) scored 7/10 using a PEDro quality score and the 
trials by Dorey et al. (2004b) and Prota et al. (2012) both 
scored 8/10 (Table 8.7).
Five trials that were either non-randomized or uncon-
trolled provided weak evidence (Mamberti-Dias and 
Bonierbale-Branchereau, 1991; Claes and Baert, 1993; 
Colpi et al., 1994; Claes et al., 1995; Van Kampen et al., 
2003). Two non-randomized uncontrolled trials solely 
used electrical stimulation and provided only weak evi-
dence (Stief et al., 1996; Derouet et al., 1998).
The trial by Sommer et al. (2002) used a large sample 
size of 124 men with venogenic erectile dysfunction. Men 
were randomized into three groups with one group receiv-
ing PFME, one group receiving Viagra and one group re-
ceiving a placebo. At 3 months the PFME group improved 
more than the Viagra group and significantly more than 
the placebo group. In the trial by Dorey et al. (2004b) 55 
men were randomized into two groups with one group re-
ceiving PFME and one group receiving lifestyle changes. 
At 3 months the PFME group improved significantly com-
pared to the control group. The control group was then 
given PFME and they improved significantly when com-
pared to their erectile function at baseline. Both groups 
continued home exercises for a further 3 months.
The study by Prota et al. (2012) was the first RCT for 
men with erectile dysfunction post-radical prostatectomy 
which compared PFMEs and EMG to a control group re-
ceiving pelvic floor muscle contraction instruction by a 
urologist. Significant return to potency was seen in the in-
tervention group at 12 months.
Effect size
The three randomized controlled trials all showed signifi-
cantly improved erectile function with PFME.
Dorey et al. (2004b) found at 3 months using the 
erectile function domain of the International Index of 
Erectile Function (IIEF) that the PFME group improved 
significantly (p = 0.001) compared with the control group 
(p = 0.658) (Fig. 8.9). At 3 months, when the control 
group were given PFME they improved erectile function 
significantly (p <0.001). This trial also found that anal 
pressure in the intervention group significantly improved 
after 3 months PFME (p <0.001) when compared to the 
control group.
Sommer et al. (2002) found that the group of men who 
performed PFME improved more than the group of men 
receiving oral phosphodiesterase type 5 (PDE5) inhibitor 
(Viagra) and significantly more than the group receiving a 
placebo (Fig. 8.10).
Table 8.7 PEDro quality score of RCTs in systematic review of physical therapy for erectile dysfunction
E – Eligibility criteria specified
1 – Subjects randomly allocated to groups
2 – Allocation concealed
3 – Groups similar at baseline
4 – Subjects blinded
5 – Therapist administering treatment blinded
6 – Assessors blinded
7 – Measures of key outcomes obtained from >85% of subjects
8 – Data analysed by intention to treat
9 – Statistical comparison between groups conducted
10 – Point measures and measures of variability provided
Study E 1 2 3 4 5 6 7 8 9 10 Total score
Sommer et al., 2002 + + + + − – – + + + + 7
Dorey et al., 2004 + + + + – – – + + + + 8
Prota et al., 2012 + + + + – – – + + + + 8
+, criterion is clearly satisfied; −, criterion is not satisfied; ?, not clear if the criterion was satisfied. Total score is determined by counting the number 
of criteria that are satisfied, except that ‘eligibility criteria specified’ score is not used to generate the total score. Total scores are out of 10.
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Prota et al. (2012) found that men receiving PFMEs, 
anal EMG and home exercises showed significantly 
 improved potency at 12 months compared to the control 
group (p = 0.032). They also found that there was a strong 
association between potency and continence.
Clinical significance
Both Sommer et al. (2002) and Dorey et al. (2004b) found 
that PFME improved erectile function clinically. Sommer’s 
study found that 46% of men had improved penile rigid-
ity and Dorey’s study found that 40% of men regained 
normal erectile function, and a further 34.5% improved 
erectile function.
Prota et al. (2012) found that PFMEs significantly im-
proved erectile dysfunction after radical prostatectomy. 
Both Sommer et al and Dorey et al had excluded men fol-
lowing radical prostatectomy so the trial by Prota et al pre-
sented new encouraging data.
Study methodology
The methodological quality was good in the three ran-
domized controlled trials. The sample size was larger in 
the study by Sommer et al. (2002). Sommer et al. (2002) 
studied men with proven venogenic erectile dysfunction. 
Dorey et al. (2004b) studied men with a wide range of ae-
tiology. Both used validated subjective outcome measures 
and unlike the other trials both used objective outcome 
measures. Prota et al. (2012) studied 33 men with erectile 
dysfunction after radical prostatectomy and used a vali-
dated outcome measure.
The results from the uncontrolled or non-randomized 
trials should be interpreted with caution due to poor 
methodology. Only one of these trials used randomiza-
tion, five of the trials lacked controls, and seven provided 
only subjective outcomes. The lack of control groups in 
these trials impinged on the validity of evidence pro-
vided. The lack of randomization is an important meth-
odological limitation that fundamentally limits any 
definitive interpretation and translation of the findings 
from these trials.
Type of intervention
Only one trial used PFME alone (Sommer et al., 2002). 
This trial provided good results without biofeedback and 
questions the need for biofeedback. Three trials included 
biofeedback as the only other modality (Colpi et al., 
1994; Dorey et al., 2004b; Prota et al., 2012), while two 
combined PFME with biofeedback and electrical stimula-
tion (Claes et al., 1995; Van Kampen et al., 2003). It is 
 impossible to determine which modality has caused the 
effect when three modalities are used.
The amount of PFME varied. Colpi et al. (1994) ex-
pected men to perform daily home exercises for 30 
Lifestyle changes
Intervention
Home exercises
Key:
* Denotes significant dierence
  (p = 0.001)
* *
17 17 17
Sample group
Intervention Control
16 16 16 16N = 17
M
ea
n 
er
ec
til
e 
fu
nc
tio
n 
do
m
ai
n 
of
 II
EF
 s
ca
le
–10
5
0
–5
15
10
35
30
25
20
40
Erectile function baseline
Erectile function 3 months
Erectile function 6 months
Erectile function 9 months
Figure 8.9 Mean erectile function domain of International 
Index of Erectile Function (IIEF) scores for both groups at each 
assessment.
From Dorey et al., 2004, with permission. © British Journal of General 
Practice.
Placebo
KE
ED
 s
ca
le
Viagra
* *
Pelvic floor
exercises
0
1
3
2
5
4
6
Figure 8.10 Changes in Kölner Erfassungsbogen für Erektile 
Dysfunktion (KEED) at 3 months compared to baseline.
From Sommer et al., 2002.
p0575
s0280
p0580
p0585
s0285
p0590
p0595
s0290
p0600
p0605
f0050
f0055
To protect the rights of the author(s) and publisher we inform you that this PDF is an uncorrected proof for internal business use only by the author(s), editor(s),
reviewer(s), Elsevier and typesetter SPi. It is not allowed to publish this proof online or in print. This proof copy is the copyright property of the publisher and is
confidential until formal publication.
B978-0-7020-4443-4.00008-X, 00008
BO, 978-0-7020-4443-4
Evidence-Based Physical Therapy for the Pelvic Floor
36
Comp. by: KARajakumari Stage: Proof Chapter No.: 8 Title Name: BO
Page Number: 36 Date: 30/05/2014 Time: 10:58:35
 minutes a day for 9 months as a realistic alternative to 
surgery. Dorey et al. (2004b) instructed men to perform 
18 strong contractions a day with an emphasis on func-
tional work. Three trials performed a long-term  follow-up 
(Claes and Baert, 1993; Claes et al., 1995; Prota et al., 
2012) and followed up subjects for 12 months with en-
couraging results.
Two trials used electrical stimulation alone. Derouet 
et al. (1998) found electrical stimulation to the ischiocav-
ernosus muscle produced a cure rate of only 10.4% while 
Stief et al. (1996) in a controlled trial explored transcuta-
neous electrical stimulation to the smooth muscle of the 
penile corpus cavernosum and effected a 23% cure rate. 
Whatever effect was achieved, both cure rates were low 
compared to the PFME trials.
Frequency and duration of training
The amount of treatment varied from between five and 
20 treatment sessions, though some papers did not pro-
vide this information. Sommer et al. (2002) treated men 
in three-weekly PFME sessions and monitored the men at 
4 weeks and 3 months. Dorey et al. (2004b) treated men 
in five-weekly PFME sessions and monitored the men 
at 3 months and at 6 months. In both studies men per-
formed home exercises. Prota et al. (2012) treated men 
weekly for 3 months.
Short- and long-term effects
From the available data, it appears that patients were as-
sessed initially and then at between 3 and 12 months. The 
exception to this was the trial by Stief et al. (1996) where 
outcomes were assessed after 5 days.
Sommer et al. (2002), Dorey et al. (2004b) and Prota 
et al. (2012) used the subjective validated IIEF, which is 
used extensively for trials using oral medication for erec-
tile dysfunction. Sommer et al. (2002) used the validated 
Kölner Erfassungsbogen für Erektile Dysfunktion (KEED). 
Dorey et al. (2004b) used an assessor who was blinded to 
the subject group to report trial outcomes. Mamberti-Dias 
and Bonierbale-Branchereau (1991) used an index of sub-
jective mean rigidity (ISMR) and reported an increase from 
4 out of 10 to 8 out of 10 mean ISMR.
Most outcomes used patient reported ‘cure’, ‘improved’ 
or ‘failure’. ‘Cure’ was defined as an erection suitable for 
satisfactory sexual performance with vaginal penetration 
in all studies. ‘Improvement’, however, was defined in a 
number of ways from ‘a significant increase of erection 
quality and performance’ (Colpi et al., 1994) to ‘partial 
response for those patients who reported some increase in 
quality (duration or rigidity) of erections but not sufficient 
for sexual intercourse’ (Claes et al., 1995).
Three trials used objective outcome measure-
ments. Claes and Baert (1993) injected 40 mg papav-
erine to achieve penile rigidity and tested with needle 
 electromyography (EMG) while contracting the ischio-
cavernosus muscle maximally. Sommer et al. (2002) used 
Rigiscan® as an objective measurement of penile rigidity 
and Dorey et al. (2004b) used anal manometric biofeed-
back readings.
Sommer et al. (2002) used a quality of life instru-
ment and Dorey et al. (2004b) used the validated Erectile 
Dysfunction – Effect on Quality of Life (ED–EQoL) 
(MacDonagh et al., 2002). Dorey et al. (2004b) found 
there was poor correlation of the IIEF with the ED–EQoL 
in the intervention group, but significant correlation in 
the control group. This finding showed that erectile dys-
function may have impacted on men in different ways and 
demonstrated a clear reason for the clinical usefulness of a 
quality of life questionnaire.
The short-term effects were good in all trials of PFME 
for erectile dysfunction. The three randomized controlled 
trials have provided good results at 3 months (Dorey et al., 
2004b; Sommer et al., 2002) and 6 months (Dorey et al., 
2004b) and 12 months (Prota et al., 2012). The results 
were good at 12 months in the trial by Claes and Baert 
(1993).
Psychosexual issues
All the trials used a sample of heterosexual men. No study 
mentioned any cultural factors although the study by 
Prota was conducted in Brazil. The perceptions of sexual 
activity vary from one man to another and impact on the 
expectations and the subjective measurement of sexual 
performance. Not all men wish to practise penetrative sex. 
There were no studies that identified and addressed the 
difficulties and needs of homosexual men who practise 
anal intercourse.
Conservative management for the 
prevention of erectile dysfunction
There were no publications using preventative conser-
vative treatment. However, if the pelvic floor muscula-
ture is poor and PFME can relieve erectile dysfunction, 
then it seems reasonable to suppose that preventative 
muscle strengthening may help to prevent erectile 
dysfunction.
SUMMARY AND CLINICAL 
RECOMMENDATIONS
Based on evidence, PFME should be the first-line treatment 
for erectile dysfunction (Fig. 8.11). They maybe performed 
in conjunction with other treatment for erectile dysfunc-
tion such as oral therapy, vacuum devices, intracavernosus 
injections, intraurethral medication, constriction bands 
and counselling.
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PREMATURE EJACULATION
A literature review was undertaken to ascertain whether PFME 
may have merit as a treatment for premature ejaculation.
Literature search strategy
A search of the following computerized databases from 
1980 to 2005 was undertaken: Medline, AAMED (Allied and 
Alternative Medicine), CINAHL, EMBASE – Rehabilitation 
and Physical Medicine and the Cochrane Library Database. 
The keywords chosen were premature ejaculation, conserva-
tive treatment, physical therapy, pelvic floor muscle exercise, bio-
feedback, electrical stimulation and electrotherapy. A manual 
search was also undertaken.
Selection criteria
A study was included if it reported the results of physical 
therapy for men with premature ejaculation.
Methodological quality
No RCTs were identified.
Results
Only two non-randomized uncontrolled trials were found, 
providing weak evidence (Table 8.8).
Study methodology
La Pera and Nicastro (1996) used PFME, pressure bio-
feedback and electrical stimulation in a non-randomized 
and uncontrolled trial of 18 patients with a mean age of 
34 years (range 20–52 years) to treat premature ejacula-
tion; 15 had experienced the problem for over 5 years. 
The results showed that 11 patients (61%) were cured and 
able to control the ejaculatory reflex associated with im-
proved PFM control and seven (39%) had no improve-
ment. The biofeedback readings were not given. This 
non- randomized, uncontrolled study has shown that 
there may be merit in strengthening the PFM to control 
the ejaculatory reflex to prevent premature ejaculation.
In a non-randomized uncontrolled trial, Claes and van 
Poppel (2005) investigated the action of PFME and electri-
cal stimulation on 29 men with premature ejaculation. After 
treatment, they found that 19 men (65.5%) showed improve-
ment, which was verified by their partner. At 12 months, most 
of the men who had improved still showed a positive result.
The methodology used in these two trials without ran-
domization or the use of a control group and with a small 
sample size provided only weak evidence. However,  results 
from these trials indicated that this subject is worth further 
exploration.
Diagnosis
Testosterone assay
First-line treatment
Pelvic floor muscle exercises
Third-line treatment
Vascular surgery
Prosthetic implant
Second-line treatment
Oral therapy
Vacuum devices
Constriction bands
Counselling/sex therapy
Intracavernous injections
Intraurethral medication
Topical therapy
Figure 8.11 Suggested algorithm for treatment of erectile 
dysfunction.
From Dorey et al., 2004, with permission. © British Journal of General 
Practice.
Table 8.8  Trials of physical therapy for premature 
ejaculation
Author La Pera & Nicastro 1996
Design Non-randomized; no control
Subjects 18 men with premature ejaculation
Aged 20–52 years; mean age 34
Protocol PFME
Pressure BF
ES
Anal probe 50 Hz 3×/week for 20 sessions
Outcome At 7 weeks: 11 (61%) cured; 7 (39%) no 
improvement
Subjective and objective outcomes
Author Claes & van Poppel 2005
Design Non-randomized; no control
Subjects 29 men with premature ejaculation
Age not disclosed
Protocol PFME
ES
Parameters not given
Ejaculatory latency time; method of 
measurement not given
Outcome After treatment: 19 (65.5%) improved; 10 
(34.5%) failed to improve
At 12 months: most of the 19 who  
improved still showed a positive response
For abbreviations, see text.s0320
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SUMMARY AND 
RECOMMENDATIONS
RCTs need to be undertaken to investigate PFME for 
premature ejaculation before any conclusions can be 
made.
CONCLUSION
There is good-level evidence that PFME seem to have 
merit as a treatment for erectile dysfunction. For those 
patients who appear to have been cured or improved 
with PFME, it may be prudent to continue these simple 
exercises for life and possibly avoid a return of erectile 
dysfunction. However, long-term compliance may be a 
problem. Following initial pelvic floor training, it may be 
possible to maintain muscle performance with a minimal 
exercise programme.
There was no strong evidence that electrical stimulation 
was effective. No studies demonstrating preventative con-
servative treatment were found.
A multicentre randomized controlled trial with larger 
sample numbers is needed to explore the use of PFME as 
a first-line treatment for men with erectile dysfunction. 
Similar trials are also needed to ascertain the role of PFME 
as prophylaxis for erectile dysfunction.
No conclusions can yet be made concerning PFME for 
premature ejaculation and further investigation by means of 
RCTs needs to be undertaken.
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